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Watkins-Johnson Company 
An Overview 


Watkins-Johnson Company is a key supplier of devices and subsystems for communications and signal-pro- 
cessing functions in a broad range of commercial and military systems. In the defense and intelligence markets, 
these products find applications in tactical and strategic surveillance, reconnaissance, and signal-analysis sys- 
tems. These products also find applications in the fast-growing cellular base station, microwave radio, and VSAT 
segments of the telecommunications market. 


The company’s excellent technical staff and extensive production facilities enable WJ to respond quickly to 
customers’ needs. Maximum utilization of in-house and off-shore capabilities ensures the lowest price possible 
to the customer and complete quality control of key components. 


Watkins-Johnson has a wide selection of standard catalog components available from stock for rapid deliv- 
ery. In addition, the company has the capability to modify an existing product or design and fabricate entirely 
new components or integrated assemblies to meet unique applications. 


Many of WJ’s miniature signal-processing components are produced in microstrip form to accommodate the 
high-volume manufacturing requirements of communication-equipment manufacturers. 


Today, more than 2,100 people are employed by the company. Corporate headquarters and facilities for the 
design and manufacture of components and integrated assemblies are located in Palo Alto, California. 
Additional design and manufacturing facilities are located in Scotts Valley, California, and Gaithersburg, 
Maryland. | 
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RELIABILITY AND SCREENING 


Watkins-Johnson Company’s proven product line and experi- 
enced high-reliability team can provide maximum quality per 
dollar, reduce risks, and minimize the required amount of inter- 
face effort to get an order placed and shipped. 

Our technical and management personnel have a thorough 


understanding of the importance and complexities of quality 
and high-reliability requirements. To make it easy to meet relia- 
bility, cost, and schedule needs we offer several approaches to 
select from to satisfy any particular application. 


1. Standard Product Line 
2. “5 Series” Standard WJ Screening 
3. Standard Hi-Rel Options 


4. Custom Developed Programs 


HIGH QUALITY STANDARD PRODUCT LINE 


THE NUMBER ONE PRIORITY IN 
WATKINS-JOHNSON’S CASCADABLE 
AMPLIFIER PRODUCT LINE IS SUPE- 
RIOR PERFORMANCE AND QUALITY. 
Quality and reliability are designed and 
built in, not added on. Industry budget 
objectives are met through standardiza- 
tion, automation, and efficiency of opera- 
tions-not by taking compromising short- 
cuts in the design or manufacture of the 
product. 


Our standard line of thin-film cascadable 
amplifiers is designed and manufactured 
to meet the reliability and screening 
requirements of MIL-M-38510 AND MIL- 
` STD-883 (Class В of test method 5008) for 
RF hybrid microcircuits. Standardization 
of product flows and high levels of quali- 
ty monitoring allow the amplifiers to be 
manufactured with all the consideration 
desired for high-reliability applications. 


The construction of the Watkins-Johnson 
Company amplifier series involves the 
highest levels of thin-film and hybrid 
microcircuit design and construction tech- 
nology. The thin-film metalization is pro- 
duced by using a computer-controlled, 
high-vacuum, multi-target RF sputtering 
system for both resistor and conductor 
metalizations. A residual gas analyzer is 
utilized for added process control on 
every run. 


All conductor traces are gold metalization. 
The thin-film resistors are formed from 
tantalum nitride and are passivated at 
high temperatures to yield excellent long- 
term stability. The resistor composition is 
such that there is less than 150 ppm/°C of 
change in resistor value over the full oper- 
ating temperature range. 


Thin-film circuitry offers very precise con- 
trol of resistor and circuit patterns. Thin- 
film inductors, etched on the substrate, 
yield a high degree of repeatability from 
unit to unit. 


All RF transistors are bonded to the sub- 
strate using a specially developed 
gold/silicon eutectic die attach process. 
This process eliminates the need for scrub- 
bing the thin-film gold and results in 
superior adhesion and more uniform con- 
tact which, in turn, gives better reliability 
and heat transfer. 


The wire interconnects are made utilizing 
thermocompression апа thermosonic 
gold-ball ware bonding processes. The RF 
die wire bonding equipment is custom 
designed by WJ to obtain superior quality 
over that produced by standard commer- 
cial bonders. 


Thin-Film Inductors 

Line resolutions typically 
within 0.2 mils for high 
circuit-to-circuit repeatability. 


QUALITY AND RELIABILITY ARE 
DESIGNED AND BUILT IN 


Sputtered Gold Wire Bonds 

Metalization All wire bonds are gold ball 
RF sputtered thin-film gold thermocompression or 

for optimum adhesion, thermosonic to eliminate 
repeatability, and intermetallic failure 
conductivity. modes. 









Transistor Bonds 
Gold transistor pads are not 
subject to corrosion and 
provide maximum reliability 
with gold wire inter- 
connections by eliminating 
bimetallic interfaces. 


Thin-Film Resistors 
Stabilized and passivated 
tantalum nitride resistors 
giving high accuracy. 


Capacitor Attach 
Capacitors are adhesively 
attached utilizing SPC 
procedures. 


Substrate Attach 

Polished alumina substrate 
is eutectically attached in a 
forming gas environment 
utilizing a gold/tin preform to 
provide excellent adhesion 
and ground plane contact. 


Transistor Attach 
All RF die are Au/Si 
eutectically attached with a 
specially developed process 
and equipment that results 
in superior adhesion and 
uniform electrical 

contact. 


Package Chip Capacitors | 
High quality gold-plated Ceramic chip capacitors 


kovar header with a provide minimum thermal 

hermetically welded solid expansion mismatch with 

nickle can. the alumina substrate, 
preventing solder joint 
fatigue during power and 
thermal cycling. 


PROGRAM MANAGEMENT AND 
ENGINEERING TEAM 


DEDICATED PROGRAM SUPPORT IS THE RULE, NOT THE EXCEPTION 


Watkins-Johnson’s Cascadable Amplifier 
Product Line has a full-time staff of pro- 
gram managers and technical and admin- 
istrative support personnel. This dedicat- 
ed group has the experience and capabili- 
ties for supporting your program and 
high reliability needs. Every program and 


customer has an assigned program man- 
ager and engineer who are responsible for 
the proposal and for managing and carry- 
ing out all of the contract commitments. 
This continuity greatly minimizes risks, 
miscommunications, and customer costs. 
The specific responsibilities of the pro- 


gram management group include cus- 
tomer support for program and technical 
needs; technical quality and engineering 
feedback to the standard product line; 
contract administration; program man- 
agement; and customer interface during 
the contract. 


PRODUCT LINE QUALIFICATION PROGRAM 


In addition to quality conformance 
inspections performed for many of 
Watkins-Johnson’s specific customer con- 
tracts, Group B, C and D inspections per 
Method 5008 (modified) of MIL-STD-883 
are performed as an ongoing part of the 


S Series 


Watkins-Johnson Company’s standard 
screened line of thin-film TO-8 amplifiers 
(“S Series”) provides a cost- and time- 
effective approach to meeting the require- 
ments commonly found on airborne 
applications and high MTBF ground 
equipment. The screening is per MIL- 
STD-883, Method 5008, as detailed on the 
following page. All standard TO-8 and 
TO-5 models are also available in the “S 
Series” version. These units also serve 
well in developmental phases of higher 
scope programs. 


Custom Hi-Rel Programs 
In applications involving more difficult 
software/system requirements and criti- 


cal schedules, the Hi-Rel Engineering 
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product line’s qualification program. 
These ОСІ inspections are an integral part 
of the MIL-STD-883 and MIL-M-38510 
product line qualification requirements 
and provide generic data to satisfy many 
customers’ program qualification needs 


RELIABILITY OPTIONS 


Group is available to establish and carry 
out all program requirements. As 
described above, they have extensive 
experience in supporting specialized and 
high-scope needs. This expertise can also 
supply screened cascaded amps with 
SMA connectors for high-reliability pro- 
grams. Our experience includes extensive 
programs for full space requirements. 


Standard Hi-Rel Options 


When requirements call for more than “S 
Series”, cost and schedule can still be 
improved by taking advantage of our 
standard Hi-Rel options. Some of the 
many options that are available include: 
transistor SEM; screened piece parts; 
100% nondestruct bond pull; preburn-in 
electricals; mechanical shock; X-ray; 
PIND; extended burn-in; Delta calcula- 


without the normal expense. This data 
also provides an important source of tech- 
nical feedback to the design and produc- 
tion departments where it is utilized to 
continually upgrade the quality of the 
product. 


tions; and lot quality conformance testing 
(Groups A,B, C, and D). 


Screened Piece Parts Program 


Watkins-Johnson Company maintains a 
large standardized inventory of Hi-Rel 
screened piece parts because of our lead- 
ership in space programs and consequent 
large volume of Hi-Rel business. Three to 
five months of lead time can be saved by 
utilizing this inventory. There is also the 
advantage of piece parts with a large 
extensive test data base and a proven 
record of reliability. The screening per- 
formed meets or exceeds the device eval- 
uation requirements of S-level screening 
of Method 5008. Amortization of the sam- 
ple testing across the large quantities that 
are regularly processed maximizes cost 
effectiveness for high-level programs. 


TYPICAL TYPICAL WATKINS-JOHNSON 
ENVIRONMENTS 


CASCADABLE AMPLIFIER FAILURE RATES 
SPACE FLIGHT (FR VS лє AND TEMP) 


GROUND FIXED (mQ = 1.0) 
NAVAL SHELTERED 
GROUND MOBILE 


AIRBORNE UNINHABITED 
TRANSPORT 

NAVAL UNSHELTERED 
AIRBORN UNINHABITED 


Reliability is built into every Watkins-Johnson amplifier. The FIGHTER 

table to the right presents sample calculated MTBF predic- 5 1. теді / //// 
tions for a representative WJ ፲()-8 amplifier. The calculations 

are based on an S Series level of screening. Other amplifiers ///// 
in the product line do not typically vary by more than a fac- 

tor of 2. There are several variables in the MIL-HDBK-217 / 


formula that are open to manufacturer’s assumptions and 

interpretations. WJ's predictions are conservatively safe, and 

you can be assured that our design and manufacturing tech- | | 5 ча m u E 
nology provide the best reliability available. FAILURE RATE 





























WJ “Series” Screening (Methods refer to MIL-STD-883)2 


























Test Method Condition 
Element Evaluation & Group D Test 5008 Sample! 
Transistor Wafer Qualification Test Lot All Lots! 
Process Control and Monitors 5008, 2011; 2019 Sample! 
Preseal Electrical Test Per Applicable Document 
Production Internal Visual WJ-146505 100% В! 
Quality Assurance Internal Visual WJ-146505 100% В! 
Stabilization Bake 1008 B; 24 hrs., +125°C 
Temperature Cycle 1010 B; -55°C to +125°C 
Constant Acceleration 2001 В; 10,000 05, Y, axis 
Seal Tests 1014 A & С; 100% 
Burn-In 1015 B; 160 hrs., To = +71°C 
to +125°C 

Final Electrical and Group A Test Per Applicable Document 
External Visual 2009 100% 
PDC Evaluation WJ-136948 
QCI-Group B and C Tests 5008 Sample! 

m NN VS RETE 











NOTES: 

1. As defined or modified by WJ standard procedures for microwave hybrid microcircuits. 

2. The S Series screening process differs from MIL-STD-883, Class B as follows: 1) Internal visual inspection is performed in accordance 
with WJ 146505 instead of Method 2017; 2) Stabilization bake and temperature cycling are conducted per Condition B instead of Condition 
C of the respective methods 3) Constant acceleration is conducted per Condition B instead of Condition E of Method 2001; and 4) The 96 
hour time constraint between burn-in and final electrical testing per Method 1015 is not guaranteed. 





MANUFACTURING AND SCREENING FLOW CHART 
FOR HIGH RELIABILITY PROGRAMS 


OPTIONAL SCREENING BEYOND “S SERIES” ARE REPRESENTED BY DOTTED ENTRIES 


р ШЫ ELEMENT EVALUATION AND GROUP О TESTS 
Eur 


1 I ADDITIONAL PIECE PART SCREENING 


ኤ 













TRANSISTOR WAFER QUALIFICATION TEST LOT 


KIT PARTS, TRACEABILITY, AND DOCUMENTATION 


ASSEMBLY 


ASSEMBLY AND QUALITY ASSURANCE 
PROCESS CONTROLS 


100% PRESEAL ELECTRICAL TEST 

| 100% NON-DESTRUCT BOND PULL 

100% PRODUCTION INTERNAL VISUAL 

100% QUALITY ASSURANCE INTERNAL VISUAL 
ይመ 


| CUSTOMER SOURCE INSPECTION 


r- 1 
| DPS SAMPLE 


Ee 


SEAL AND PRINT 

STABILIZATION BAKE 
TEMPERATURE CYCLE 
CONSTANT ACCELERATION 
SEAL TEST 

1 

1 PIND 

RADIOGRAPHIC INSPECTION 

| PRE-BURN-IN ELECTRICAL TEST 


BURN-IN 


FINAL ELECTRICAL AND GROUP A TEST 
WITH QUALITY ASSURANCE MONITOR 


| I DELTA EVALUATIONS 

EXTERNAL VISUAL 

PDA EVALUATION 

GROUP B AND C TESTS 


FINAL QUALITY ASSURANCE INSPECTION 


d 


1 
I CUSTOMER SOURCE INSPECTION 
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SPECIFYING 


HIGH-REL MIXERS 
AND AMPLIFIERS 


The specifying of high-reliability (hi-rel) 
items may sometimes be a mystifying 
process to vendor and equipment. user 
alike, but it is important that designers, 
manufacturers, buyers and end users of 
microwave electronic equipment be 
aware of the various methods used to 
specify hi-rel products, what documented 
specifications entail in the way of testing, 
and the risks, in time and cost, of over- or 
under-specifications.This article deals 
mainly with the specifying of mixers and 
RF hybrid amplifiers. 


A hi-rel part is generally specified to 
ensure that its failure rate satisfies its 
intended use. The 1979 Environmental 
Stress Screening of Electronic Hardware 
Conference (ESSEH) concluded that fail- 
ures could be mainly attributed to 
improperly constructed hardware and 
misapplication of the product. The goal of 
stress screening is to find flaws before a 
part is included in a sophisticated space- 
craft, weapons system, or other high-per- 
formance electronic hardware. Since there 
is presently no universal standard for test- 
ing every type of microwave component 
and subsystem, and since there is no 
authoritative data base with which to 
compare test results, designers have 
developed their own set of rules and pro- 
cedures from which are selected those that 
best describe the desired screening tests. 
These rules and procedures are often dic- 
tated by the designer's client and/or man- 
dated by various military standards (MIL- 
STDs). | 


MIL-STDs have been established to stan- 
dardize test methods and screening levels 
for general types of hardware (see Table 
1). Unfortunately, they frequently become 
outdated or fail to cover a specific hard- 
ware type. Military standards are not 
“hard and fast” rules for testing, but, 
instead, are written to allow some latitude 
in the methods and levels of testing. For 
example, MIL-STD-883B, Method 5004.4 


states: “This method establishes screening 
of microelectronics to assist in achieving 
levels of quality and reliability commen- 
surate with the intended application.” 


There are three distinct levels of screening 
tests: Class 5, Class B, and Class C. Class 5 
represents the most stringent testing and 
Class C the least stringent. MIL-STD-883B, 
Method 5004.4, also states: “Since it is not 
possible to prescribe an absolute level of 
quality or reliability which would result 
from a particular screening level or to 
make a precise value judgment on the cost 
of a failure in an anticipated application, 
the method provides flexibility in the 
choice of conditions and stress levels to 
allow the screens to be further tailored to 


MIL 
Specifications Purpose and Application 
MIL-STD-883 
Test Methods 
and Procedures 
100- 

for Micro- 
electronics 


Standardizes environmental 
screens for IC’s and hybrids and 
suggests series of tests for 


percent screening and sample 
testing for qualification and 
production for acceptance test- 
ing (QC1) 


MIL-STD-202 
Test Methods 
for Electronic 
and Electrical 
Parts 


Standardizes environmental 
screens for general electronic 
components 


MIL-M-38510 Establishes guidelines for 
General hybrid physical design and the 


Specification 
for Microcircuits 


MIL-M-2883-7 
General 
Specification 
for RF Mixers 


MIL-S-19500 
General 
Specification 
for Semi- 
conductor 
Devices 


MIL-HDBK-217C 
Reliability Pre- 
diction of Elec- 
tronic Equipment 


environment within which the 
hybrid is manufactured, 
including documentation 


Standardizes general 
requirements 

for RF mixers including manu- 
facturing and qualification 
requirements 


Defines product assurance 
levels for JAN, JANTX, JAN 
TXV,and JANS semiconductor 
devices 


Provides formulas and data for 
calculating the failure rate/ 
MTBF of electronic com- 
ponents and systems 


Table 1. Primary mixer and hybrid amplifier mili- 
tary specifications. 





a particular source, product or application 
based on user experience.” 


Users Must Request 
Proper Screens 


Users of hi-rel parts must provide the 
proper tailoring of screening methods and 
levels when making a hi-rel request. 
Often, a hi-rel request specifies more than 
is needed for the intended application, 
resulting in high costs for unnecessary 
screening. It was pointed out in the 1979 
ESSEH that the manufacturer is in the best 
position to determine what screens will be 
most effective for his type of hardware. It 
is risky for a vendor to change his fabrica- 
tion process simply to meet customer 
specifications. Such a change means a 
departure from familiar construction tech- 
niques to procedures whose results are 
not yet proven. The customer should be 
flexible in his hi-rel requests. Also, a 
design engineer knowledgeable in hi-rel 
can be influential in determining realistic 
needs, and in making recommendations 
to both customer and manufacturer. 


Screening and Reliability 
Relationships 


A screening test causes a flaw to become a 
failure, but quality assurance and process 
control should be aimed toward prevent- 
ing and finding potential failures before 
they enter the screening process. 
Screening increases the expected mean 
time between failure (MTBF) of the final 
product (see Figure 1), but at some level 
(point B), the return on investment begins 
to decline. The specifier must decide 
when the increased reliability warrants 
the added expense. Screening the com- 
pleted items yields a higher return than 
testing piece parts (individual compo- 
nents) or subassemblies. Overstressing a 
part can reduce its MTBF (see Figure 2). 


*—— POINT B 


POINT A —> 


SCOPE/COST 


Figure 1. Screening increases the expected 
MTBF of the final product. 





Screening tests which exceed the design 
limits of a piece of hardware may weaken 
some part of the assembly. The resulting 
MTBF figures fail to indicate the compo- 
nent's reliability in the intended environ- 
ment, thus needlessly adding cost and 
time. 


SCREENING LEVEL 


Figure 2. Overstressing a part can reduce its 
MTBF. 


An optimum screening level exists for 
each hi-rel item, which will minimize total 
system cost (see Figure 3). A typical $100 
part may require $50 in testing to reach 
point A, but an additional $250 to reach 
point B. The relationship shown in Figure 
3 is similar to that shown in Figure 1, but 
determining the screening level also 
depends on the expense of locating and 
repairing a system failure, which includes 
lost business, reduced mission effective- 
ness and fixed overhead costs. 


RELATIVELY EASY 
TO REPAIR 


RELATIVELY 
| DIFFICULT 
TO REPAIR 


TOTAL SYSTEM LIFE COST 


SCOPE / COST 


Figure 3. An optimum screening level exists for 
each hi-rel item, which will minimize total sys- 
tem cost. 


Screening must maximize potential fail- 
ures to control the cost of a hi-rel part. The 
proper sequence must be determined 
through empirical data developed by the 
vendor (see Figure 4). Also, costs can be 
minimized by using the vendor's in- 
house standards rather than implement- 
ing new and untried fabrication methods 
and test procedures. 


The trend in the design of RF components 
and thin-film RF and microwave mixers is 
to use hybrid microcircuit construction 
and manufacturing techniques. These cir- 
cuits, which are called MICs (microwave 
integrated circuits) by many manufactur- 
ers, are being procured with an increased 
interest in reliability. In spite of the well- 
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established use of the hybrids, the best 
way to maximize cost/quality value while 
minimizing manufacturing and procure- 
ment cycles is still unknown. 

A hybrid microcircuit consists of a single- 
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SCREENING TESTS 


Figure 4. Screening must maximize potential 
failures to control the cost of a hi-rel part. 





package electronic subsystem utilizing a 
substrate, with film interconnects and 
some film passive components, onto 
which unpackaged discrete active and 
passive components are attached. Low- 
frequency linear and digital hybrids have 
been popular since the late 1960s, even for 
nonmilitary applications. 


Because of the microwave industry’s spe- 
cialized nature, it has been isolated from 
the general semiconductor component 
developments from which the hybrid has 
evolved. As a result, it has taken more 
time to adapt the new manufacturing 
technology. In addition, the designs of 
hybrids for microwave applications are 
difficult to modify for optimum manufac- 
turing. Unlike low-frequency components 


in which parasitic effects can be neglected, 
the performance of a MIC depends more 
on its physical configuration. 


Today, most of the hurdles have been 
Overcome and an increased number of 
new designs are using microcircuit tech- 
niques with increasing advantage and 
confidence. 


Figure 5 shows a typical cascadable ampli- 
fier arrangement. Hybrids of this type are 
inherently more compatible with high- 
reliability applications than their printed 
circuit counterparts. Most significantly, 
the number of interconnects (potential 
weak links in the reliability chain) is 
reduced by a factor of two to four. 
Furthermore, all of the components in a 
hybrid are in a small, common, hermetic 
package. The same production facilities 
used for a standard product line can also 
produce high-reliability units. The best 
manufacturing philosophy establishes a 
high quality base on the standard line. 
Most high-reliability requirements should 
be able to be met through additional pro- 
cessing or testing rather than changes in 
the manufacturing procedures. 


Hybrid Screening 


Since the hybrid microcircuit extends 
from the semiconductor industry, two 
previous MIL-STD documents are used 
by all experienced hybrid customers and 
manufacturers: MIL-STD-883, “Test 
Method and Procedures for Microcir- 
cuits,” and MIL-M-38510, “General 
Specifications for Microcircuits.” Since 
“883” and “38510” provide such appropri- 


Figure 5. Typical cascadable amplifier arrangement. 





ate industry standards, less applicable 
documents (such as MIL-STD-202 and 
MIL-STD-750) merely add time and cost 
to the specifying/manufacturing cycle. 
MIL-STD-883 compiles the many environ- 
mental tests, electrical tests, and process 
controls to which any semiconductor- 
based electronic component may be sub- 
jected to detect quality and reliability 
problems. Methods 5004 and 5008 of this 
standard suggest tests to be performed on 
a 100-percent basis (testing of each and 
every part) to screen potential failures: In 
particular, Method 5008, the more current 
section, is being adopted by the hybrid 
industry. 


Ninety percent of all hi-rel hybrid micro- 
circuits are currently screened to the Class 
B level of Method 5004 or 5008, with 
minor variations according to the speci- 
fied product and application. Because of 
the widespread use of the hybrids and the 
resultant standardization of screening, 
both customer and manufacturer benefit 
with lower costs and better test correla- 
tion. For these reasons, the continued use 
of MIL-STD-883 is very important. 


Screening and monitoring of fabrication 
processes can be applied during three 
stages of production: on the individual 
parts (piece parts) that go into the assem- 
bly, during manufacture, and after a unit 
is sealed and functionally complete. The 
relative costs usually decrease for these 
successive stages, unless a well identified 
yield or reliability problem exists that can 
be best addressed at a lower level. 


Because extremely small hybrid piece 
parts such as silicon chip bipolar transis- 
tors (see Figure 6) and multilayer chip 
capacitors have no attached leads or pack- 


ages, screening at this level is very expen- 
sive. Due to the uniqueness of small, 
unpackaged and leadless devices, the cus- 
tomer needs to be especially well 
informed about the necessity of screen 
requirements at this level of manufacture. 


Chip transistors can be tested by scanning 
electron microscope inspection, 100-per- 
cent visual inspection, 100-percent DC 
probing, visual and sheer-strength testing 
of die attachability, wire bonding test, and 
burn-in or life tests. The simple testing is 
performed on a wafer or on a wafer diffu- 
sion lot for qualification. 


Chip capacitors can be screened by 100- 
percent electrical testing (dielectric with- 
standing voltage, insulation resistance, 
and dissipation factor), 100-percent visual 
inspection, and sample bondability test- 
ing. Life and burn-in tests can be per- 
formed, but these are expensive and time- 
consuming. Delamination and voiding 
problems can be detected through 
destructive physical analysis. 


Piece-part screening usually extends 
schedules by three to five months. Since 
many programs cannot tolerate this type 
of delay, hybrid manufacturers should 
establish standard in-house specifications, 
for additional screening on their standard 
parts inventory, based on their customers’ 
most common needs. They should also 
maintain an in-house stock of screened 
piece parts. Customers must assist by 
forecasting upcoming needs as early as 
possible. 


Screening can also be applied during 
manufacture. This type of screening 
includes pre- and post-process destruct 
sample monitoring, and post-process, 100- 


Figure 6. Because hybrid piece parts, such as silicon chip transistors, have no attached leads or packages and 
are extremely small, screening at this level is very expensive. 








percent nondestruct screening of compo- 
nent attachment and wire. bonding. 
Hybrid manufacturers have a responsibil- 
ity to provide their customers with an 
established level of process quality control 
based on the best known common 
denominator of customer needs. Screens 
which are more stringent than those estab- 
lished by the manufacturer will, therefore, 
be expensive. 


The third and best stage to screen a hybrid 
is after it has been sealed. Screening at this 
point produces the highest mean time 
before failure per dollar ratio. The most 
cost-effective screens are a manufacturer's 
own adaptation of Method 5004 or 5008 of 
MIL-STD-883 (as shown in Table 2). 


Test Method Condition 


B modified 

B; 24 hrs. 125°C 

B; -55°C to +125°C 
B; 10,000 Gs, Y1 
A,C; 5 x 108 at 
mcc/sec 

Burn in B; 160 hrs. ፐር = 85 


Internal visual 
Stabilization bake 
Temperature cycle 
Acceleration 

Seal, fine and gross 


to 125°C 
Per applicable 
document 


Final electrical 


External 


Table 2. Typical RF hybrid basic screening per 
method 5008 of MIL-STD-883. 


MIL-STD-883 leads to several standard- 
ized screens including: internal visual 
inspection, bake tests, temperature cycle 
tests, centrifuge tests, fine and gross leak 
tests, burn-in, and external visual inspec- 
tion. Method 5004 states: "The user is cau- 
tioned to collect experience data so that a 
legitimate value judgment can be made 
with regard to the specification of screen- 
ing level." Again, the manufacturer usual- 
ly has the best experience data. 


Although internal visual inspection is the 
only screen in this sequence prior to seal, 
it is performed after completion of an oth- 
erwise functional unit. Method 2017, the 
only appropriate MIL-STD internal visual 
specification for hybrid microcircuits, is 
comprehensively written for a "typical" 
unit. It must be modified and amended 
for unique piece parts and other aspects of 
specific applications. The detail specifica- 
tions should call for internal visual inspec- 
tion according to the manufacturer's 
approved standards in compliance with 
the intent of 2017. 


Stabilization bake and temperature cycle 
tests are listed in Methods 5004 and 5008 
with test condition level C (150°C and -65? 
to +150°C, respectively). Level A (75°C 
and -55°C to +85°C) or level B (+125°C 
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and -55°C to +125°C) should be specified 
for most hybrids with multilayer chip 
capacitors or other large components, sub- 
strates and packages, and relatively hard 
attachment alloys. 


The general screening levels, which were 
somewhat arbitrarily chosen for MIL- 
STD-883, originally addressed only mono- 
lithic circuits, which do not possess the 
special conditions of hybrids. Similarly, a 
suggested constant acceleration level of 
30,000 G (Condition E) was originally 
selected only for stressing wire bonds on 
monolithics without large mass compo- 
nents. Hybrids should only be stressed at 
5,000 or 10,000 G (Condition A and B, 
respectively). Excessive stress testing can 
actually reduce the MTBF of the compo- 
nents. 


For cost considerations, pre-burn-in elec- 
trical tests should only be specified if a 
critical parameter drift is of concern. Burn- 


inspection, X-ray testing is generally per- 
formed near the end of the screening 
sequence. Because of the ambiguous 
nature of X-ray images, the inspection 
parameters and accept/reject levels 
should be sparingly and carefully chosen. 
This exemplifies the need to prevent mis- 
application of standards which could 
result in a very poor MTBF return per 
invested dollar. 


Particle impact noise detection (PIND) 
testing, one of the newest screens, is now 
being specified more often. PIND detects 
loose particles within sealed units by elec- 
tronic monitoring through an acoustic 
coupler while the device is vibrated and 
mechanically shocked. 


The buyer (customer) of electronics parts 
will sometimes request customer source 
inspection, in which the buyer sends his 
own inspector to observe certain phases of 


the fabrication process and to inspect test 
data and observe the taking of test data. 


Customer source inspection is recom- 
mended only when the buyer has no 
experience with a particular manufactur- 
er's product or knows of recent problems 
that warrant monitoring. Government 


source inspection (similar to customer 


source inspection, but with government 
inspectors) seldom contributes to the 
quality of the product is if customer 
source inspection has already been per- 
formed, and can significantly contribute 
to schedule delay and costs. 


Table 3 summarizes the costs and sched- 
ule impact of most of the standard 
screens for both mixers and RF hybrid 
microcircuits. A detailed description of 
the screens and their purposes is shown 
in Table 4. 


TYPICAL RANGE OF ADDED 
DOLLARS IN THOUSANDS 


TYPICAL RANGE OF ADDED 
SCHEDULE OF WEEKS 


in temperature commensurate with a 
maximum operating junction tempera- 
ture of the highest stressed active device 
must be selected. A typical burn-in time 


10 11 12 13 14 15 16 


HYBRID AND MIXER 
ADDED SCOPE OPTIONS 


2 3 4 


for hybrids is 160 hours (one week); the 
less common Class S level testing requires 
240 hours! 


Differences Between RF Hybrids 
and Non-RF ICs 


It is vital to understand the electrical and 
manufacturing construction differences 
between non-RF integrated circuits and 
RF hybrids relative to cost and type of 
testing. For example, one lot of non-RF 
integrated circuits may only require 30 
minutes for complete testing. One lot of 
100 RF hybrids with a similar number of 
tested parameter and with customer spec- 
ified (rather than manufacturer standard) 
electrical testing takes two days of senior 
technician time plus supervision and 
engineering consultation. To maximize 
product value, customers should utilize 
the manufacturer’s standard testing or, at 
least, carefully select the number and type 
of test points. 


Radiographic (X-ray) inspection, which is 
specified by approximately 15 percent of 
RF hybrid users, is relatively inexpensive 
to perform but can produce very expen- 
sive yield losses, since radiographic detail 
may vaguely show possible flaws that will 
not affect the operation of the art under 
test. Strict adherence to X-ray inspection 
rejection standards will often cause many 
good parts to be scrapped. Since it can 
very effectively determine catastrophic 
damage occurring after internal visual 
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TYPICAL 100% BASIC SCREENING 


SPECIAL ELECTRICAL TESTING 


PRE-BURN-IN ELECTRICAL & DELTAS 


X-RAY TEST 


SHOCK TEST 


PIND TEST 


SPECIAL PROCESS MONITORS 


REWORK RESTRICTIONS 


CUSTOMER SOURCE INSPECTIONS 


SCREENED PIECE PARTS 


FROM VENDORS 


SCREENED PIECE PARTS 
PER MIXER/AMP SUPPLIER 


BASIC DOCUMENTATION 
FOR MINOR CUSTOMIZING 


MAJOR PROGRAM SOFTWARE 


QUALIFICATION 


ቁ. | 
= 








a 





*Based on a typical lot of up to 75 shippable devices. 


Table 3. Cost and schedule impact of standard screens (based on a typical lot of up to 75 shippable devices). 





Stabilization bake 
A redistribution process for impurity atoms, following 
assembly and seal 
Believed to be most effective when followed by ther- 
mal shock and burn in 
A low cost screen 


T cycle/thermal shock 


Temperature cycling allows for an ambient dwell peri- 


od between extremes 
Intended to produce stress due to differences in ther- 
mal expansion of the materials in the assembly 
Exercise solder joints, welds, bonds and package 
seals. Also test adhesive quality of interface between 
trace and dielectric material an micro-strip/stripline 
and designs 

° A low cost screen 


Constant acceleration 

° Hybrid screen to detect weak bonds, poor compo- 
nent mountings, and poor substrate attach 

° A moderate cost screen 


ደ э 
For gross leak, a fluorocarbon immersion technique 


iused (1X10 atm cc/sec). For a fine leak, a helium 
tracer gas is detected with a mass spectrometer 


(1X10' atm cc/sec typical) 
Both tests performed on hermetic designs to screen 
hardware which could have moisture or other pack- 
age contaminants 

. A moderate cost screen 


PIND testing (particle impact noise detection) 

° Vibration of the packaging while monitoring both 
visually (oscilloscope) and audibly for loose particles 
inside the package 
Sensitivity standards for particle size yet undefined in 
the industry and test results are frequently nonre- 
peatable and ambiguous 
Detection of both conductive and nonconductive par- 
ticles causes many reliable devices to be rejected 
Discussion with the vendor recommended to deter- 
mine program impact 
A very expensive screen 


Mechanical shock 

° Performed to demonstrate mechanical integrity and 
to verify design in worst case handling conditions 

° Typically specified as a qualification test or sample 
test: may be considered a destructive test 

° An expensive screen 


Io frequency vibration 
Demonstrates mechanical integrity, verifies ability of 
a design to withstand vibration levels encountered in 
aircraft, missiles, and tanks 

° Typically specified as a qualification test or sample 
test, may be considered a destructive test 

° A very expensive screen 


Random vibration (unmonitored) 

° For lumped element and microstrip/stripline designs, 
very effective in locating weak solder joints and poor 
epoxy bonds 

° Specified in lieu of acceleration for lumped element 
and microstrip/stripline designs 

° A moderate cost screen 


Burn-in 

. Stresses the semiconductors, indicates parameter 
stabilization, and indicates marginal metallization 
defects and potential oxide shorts 

. Marginal units and infant mortalities detected in the 
electrical test following burn in 

. A moderate cost screen 


нижгар Inspection (X-ray) 
One radiograph taken and inspected for particles, or 
contaminants (greater than an predefined diameter 
and for cracked or broken connections, and compo- 
nents 
Radiographs verify adequate coverage of solder for 
chip and substrate attach 
The vendor's certified inspector should perform the 
review or assist an inspector certified by the procuring 
agency 
Value of test depends upon design, package, and 
seal technique (X-ray is often a cost driver due to 
subjectivity of the inspection, reduction in manufac- 
turing yields and, therefore higher unit costs) 

° Program impact and details of accept/reject criteria 
should be discussed with vendor 

° An expensive screen 


Table 4. Standard screening tests and their purposes. 


Specifying Hybrid Microcircuits 


The other appropriate document that 
should be applied in specifying hybrid 
microcircuits is MIL-M-38510. It establish- 
es guidelines for the design and manufac- 
turing environments. This specification is 
intended to be broad and comprehensive 
in its interpretation. The scope paragraph 
states: “Detail requirements, specific char- 
acteristics of microcircuits, and other pro- 
visions which are sensitive to the particular 
use intended shall be specified in the appli- 
cable device specification.” Because of its 
general nature, MIL-M-38510 should never 
be specified without supplemental detail. 


Interpretation of MIL-M-38510 


Some areas of MIL-M-38510 frequently 
need further definition. Design is the first 
of these. Most hybrid manufacturers use 
epoxy in some stage of construction. MIL- 
М-38510 states: “No organic or polymeric 
materials shall be used inside the micro- 
circuit package. . . unless other wise spec- 
ified." The supplier should not assume 
that his epoxy will be approved. The cus- 
tomer should state in his detail specifica- 
tion which epoxies can be accepted, and 
the supplier must state in his quotation 
what epoxy he proposes to use. 





Paragraph 3.7.1 (Rework Restrictions) of 
MIL-M-38510 is frequently overlooked. A 
manufacturer rarely imposes MIL-M- 
38510 rework restrictions on his standard 
product line. Although most manufactur- 
ers will not experience a serious cost 
impact from the minor yield loss caused 
by such restrictions, the labor required to 
keep track all the rework on unserialized 
and unsealed circuits can be substantial. 
This area should be addressed in some 
detail with the manufacturer before the 
specification is written. 


Documentation helps maintain and insure 
reliability, but it can also create unneces- 
sary additional costs if it isn't properly uti- 
lized and interpreted. More than $100,000 
can be added to the average hybrid man- 
ufacturer's documentation system if MIL- 
M-38510 is directly and literally applied, 
because it is of such a general nature. 
Nevertheless, some hybrid customers 
consistently attempt to apply the full 
interpretation of MIL-M-38510 to con- 
tracts. In many cases, a customer only 
intends to use Appendix A (defines docu- 
mentation requirements), which is a good 
general guideline. In such cases, the spec- 
ification should state that the supplier's 
documentation should meet general 
intent of Appendix A and "shall be subject 


to review and approval" That simple 
statement can save money, problems, and 
rebid cycles. 


Qualification 


Qualification (also called "first-article test- 
ing") requires a set of sample environmen- 
tal tests, many of which are destructive, 
that establish the reliability of a design. 
Qualification of a product type can be 
accomplished in any of the following ways. 


e А vendor can perform qualification 
testing before or during the delivery 
of the first product hardware. 


e The procuring organization can per- 
form qualification of the first produc- 
tion hardware before and/or after it 
is in the system. 


e If qualification testing has been previ- 
ously performed on the same or a 
similar design, the vendor can pro- 
vide the procuring activity with a 
duplicate of or access to the data and 
history (qualification by similarity). 


Qualification by similarity (which is 
specifically allowed by MIL-STD-883) rep- 
resents the most cost- and schedule-effec- 
tive approach to verifying mechanical and 
electrical integrity. If new testing is defi- 
nitely needed, sample sizes should be 
carefully discussed with the vendor, since 
hybrids can be two orders of magnitude 
more expensive than the monolithic ICs 
for which most of the traditional sample 
sizes have been established. 


Nondestructive testing levels should be 
selected carefully and modified to be con- 
sistent with, and not to exceed, those cho- 
sen for 100-percent production acceptance 
screening. The specific tests performed in 
sample lot acceptance testing or quality 
conformance inspection can be similar, or 
even identical, to those performed in qual- 
ification. However, qualification is intend- 
ed to verify a design, whereas sample lot 
acceptance testing identifies lot-oriented 
flaws resulting from production processes 
and materials. 


Because of normal schedule constraints, 
hybrid production quality conformance 
inspection almost always serves to satisfy 
qualification requirements if qualification 
by similarity is unacceptable. Qualifica- 
tion and/or quality conformance inspec- 
tion for amplifiers and mixer hybrids is 
performed according to MIL-STD-883, 
Method 5008, Groups A through D. 
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Group A, electrical testing, which fre- 
quently duplicates and occurs concurrent- 
ly with final production electrical testing, 
is customized for the particular device 
and application. Groups B, C, and D are 
generally performed without major mod- 
ification to the MIL-STD. Frequently, tests 
can be omitted to reduce costs; these 
should be discussed with the manufactur- 
er before specifying. Included in the tests 
that may be omitted are PIND testing 
(Method 2020), internal water-vapor con- 
tent (Method 1018), and salt atmosphere 
testing (Method 1009). 


Specifying Hi-rel Mixers 


Because of the variety of military/OEM 
(original equipment manufacturer) sys- 
tems applications which employ RF and 
microwave mixers, a great demand has 
developed for high-reliability programs of 
vastly varying scope. Several approaches 
may be selected for hi-rel RF and 
microwave mixer programs for the mili- 
tary /OEM market. 


e — "Off-the-shelf" catalog products can 
be screened to customer require- 
ments ("screened standard"). 


e A catalog design can be specified ` 


with hi-rel manufacturing controls 
(including assembly by certified per- 
sonnel) and screening. 


e A custom design can be specified 
with, hi-rel manufacturing controls 
and screening. 


° Mixers can be specified according to 
MIL-M-28837. 


The first, screened-standard option offers 
quickest delivery at the lowest cost. In 
many cases, the catalog model may be a 
stock item and only lead time (generally, 
the length of time from the time an item is 
ordered to the time that it is shipped) for 
the specified environmental screening 
and/or selected electrical testing will be 
required. Costs of the screened-standard 
option consist of the catalog model unit 
price, plus the yield factor (associated 
with the screening or the electrical selec- 
tion) and a lot charge determined by the 
magnitude of the screening program. 
Deliveries of screened catalog items can 
range from 4 weeks (if the item is in stock) 
to 9 weeks. 


A hi-rel program utilizing a catalog 
design-the second program option-offers 
the customer a wide range of flexibility. If 
a reliability-proven catalog design can be 
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used, all other aspects of the program can 
be tailored to the needs of the customer. A 
hi-rel specialist can recommend the most 
effective screening options, and a pro- 
gram can be proposed to meet the cost, 
delivery, and performance guidelines 
specified. In some cases, trade-offs on 
specified performance versus cost and 
delivery are considered, and a unique pro- 
gram is defined to meet critical require- 
ments. 


The magnitude of the hi-rel program, 
including cost and delivery, is determined 
by any or all of the following factors: 


e Utilization of screened internal com- 
ponents. 


e  Hi-rel assembly by certified assem- 
blers at laminar flow benches (work 
benches with a filtered air system) in 
a controlled area. 


e  Hi-rel documentation (i.e., accep- 
tance and qualification test docu- 
ments, assembly procedure, electrical 
test procedure, screened internal 
component, etc.) 


e Design reviews. 


e Customer and government source 
inspections. 


e Acceptance testing. 
e Qualification testing. 


Specifying screened internal components 
has a major impact on cost and delivery. 


If a customer requires mechanical and/or 
electrical characteristics which cannot be 
satisfied by a catalog design, a custom 
design (the third program option) can be 
proposed. This option is constrained by 
the high cost and long lead time associat- 
ed with new designs and prototype tool- 
ing and machining. A risk factor is also 
involved with qualifying a new design. A 
custom design can require 6 to 12 months 
for first-article delivery, and non-recurring 
engineering (NRE-a one-time design cost) 
charges. Any or all hi-rel options of a pre- 
established design are also available with 
a custom design. 


Mixer Design Technologies 


The three mixer design technologies now 
available in industry vary in frequency 
capabilities. In some cases the technolo- 
gies can be interchanged to produce per- 
formance as well as reliability advantages, 
but the recommended screening for each 
will remain quite different. The most effec- 
tive screening program is not only deter- 
mined by the system environment, but 
also by the design technology used. 


Lumped element mixers with toroidal 
transformers are applied at frequencies 
below 3 GHz (see Figure 7). One or two 
monolithic diode ring quads (hermetic or 
epoxy encapsulated) are combined with 
discrete resistors, capacitors, and diodes. 
This type of mixer is constructed in a vari- 
ety of packages with highly adhesive, 
low-outgassing epoxies, and has bi-, tri-, 
or quadfilar wired assemblies. MIL-STD- 
202 screening is most applicable to this 
technology. 


Figure 7. Lumped element mixers with toroidal transformers are applied at frequencies below3 GHz. 





Microstrip and stripline mixers find appli- 
cation between 3 and 18.5 GHz (see Figure 
8). The low-loss, printed transmission 
lines offer consistent circuit repeatability. 
One or two monolithic diode quads are 
used, each in epoxy-encapsulated or her- 
metically sealed ceramic packages. Since 
this construction uses fewer components 
and solder connections, it produces high- 
er MTBF than lumped element designs. 
Highly adhesive, low outgassing epoxies 
are used in the microstrip/stripline as 
well as the coaxial packages. MIL-STD- 
202 is also appropriate for screening these 
mixers. 


Thin-film technology produces mixers for 
use between 10 MHz and 1.6 GHz with 
the lowest loss characteristics and the 
highest circuit repeatability. Designs usu- 
ally include a ceramic (alumina) substrate 
with printed tantalum nitride resistors, 
chip capacitors and diodes, and toroidal 
coupling. Such mixers use solder reflow 
or gold epoxy for component attachment, 
and TO-8 or flatpack hermetic packaging. 


At higher frequencies, alumina (3 to 18.5 
GHz) and quartz (above 8 GHz) sub- 
strates are used and are brazed to a gold- 
plated carrier assembly. Beam lead diodes 
and capacitors predominately аге 
attached through thermocompression. 
The carrier assembly is normally housed 
in a non-hermetic coaxial housing with 
SMA connectors. Of the three technolo- 
gies, thin film requires the highest invest- 
ment and the longest lead times. It is cov- 
ered by MIL-STD-833. 


Because of the significant differences in 
mixer design technologies, one screening 
program can suffice for all devices. With 
the exception of thin-film mixers, all other 
designs adapt directly to MIL-STD-202 
(“Test methods and procedures for micro- 
electronics”). The earlier screening discus- 
sion for thin-film hybrid products applies 
to thin-film mixers as well. In addition to 
improperly specifying MIL-STD-883 for 
lumped element and microstrip /stripline 
mixers, there are several other misconcep- 
tions concerning high reliability screening 
for mixers. 


Time and money can be saved by adher- 
ing to the following suggestions: 


° Don’t specify hermetically, humidity, 


Figure 8. Microstrip and stripline mixers find application between 3 and 18.5 GHz. 


and salt spray tests on non-hermetic 
packages. 


Don't specify fine-leak hermetically 
testing on packages with coaxial 
(SMA) connectors. (There are solu- 
tions to this problem; discuss this 
with the vendor before specifying.) 


Recognize that utilization of connec- 
tors greatly reduces MTBF. 


Realize that most mixer designs are 


not repairable. (Discuss this matter · 


with the vendor before specifying 
repair clauses.) 


Don't specify burn-in with an RF 
source due to the cost impact of com- 
mitting expensive test equipment. (A 
burn-in requirement can be easily sat- 
isfied by injecting a 60-Hz signal into 
the I port of the mixer. While the 
diodes are repeatedly switched on 
and off, the junction is heated to the 
maximum recommended tempera- 
ture.) 


Don't specify large samples for 
"destructive" testing. A typical sam- 
ple of two units serves to verify 
design integrity while minimizing 
costs. 


Don't specify operating temperatures 
above 100°C. (Most mixer designs 





carry a 100°C maximum operating 
temperature with maximum storage 
temperatures to 125°C. However, for 
ease of specification, a 100°C maxi- 
mum for storage and operating is 
common.) 


e Don't specify acceleration tests for 
the lumped | element or 
microstrip/stripline technologies 
unless truly applicable. (In most 
cases, vibration is a much more effec- 
tive and applicable screen.) 


Mixer Tests Undefined 


No military test specification exists which 
clearly defines qualification and accep- 
tance tests for lumped element and 
microstrip/stripline mixers. Although 
MIL-STD-202 delineates many screening 
tests applicable to mixers, this specifica- 
tion was not prepared specifically with 
mixers in mind. Consequently, numerous 
discrepancies are created when only test 
conditions guide general specifications; 
they must be modified for different 
designs and environments. 


As stated earlier, qualification testing is 
performed specifically to demonstrate 
design integrity, while acceptance testing 
(Group A) demonstrates lot integrity. If 
specified, temperature (Group B) and 
mechanical (Group C) tests are performed 
for proving lot acceptability. | 


CASCADABLE 
AMPLIFIERS 


The RF and Microwave Frequency Range 
is well covered from 2 MHz through 6000 
MHz by Watkins-Johnson’s extensive line 
of cascadable amplifiers. These amplifiers 
have been designed to offer the system or 
subsystem designer maximum flexibility 
in performance options. 


A predominantly hybrid approach using 
thin-film technology is used throughout 
the product line to obtain the highest lev- 
els of electrical performance, repeatability, 
stability, quality and reliability. Most 
recently, the product line has been empha- 
sizing the utilization of the most recent 
advances in bi-polar and GaAs FET tech- 
nology to obtain the highest gain per 
stage, the lowest noise figures, the highest 
output power and the widest bandwidths. 
In addition, much emphasis has been 
placed on improving the efficiency for 
power consumption limited applications. 
Using thin-film hybrid construction tech- 
niques coupled with ferrite core material 
and optimizing the electrical circuits, the 
maximum in efficiency is obtained. 


The units are designed for maximum ease 
of cascading in a 50-ohm system. The 
designer may select an appropriate low- 
noise module for his first stage followed 
by as many gain blocks as required for his 
design. Cascaded power output will be 
determined by the final stage followed by 
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as many gain blocks as required for his 
design. Cascaded power output will be 
determined by the final stage, where the 
output level will be unchanged, provided 
sufficient drive from the preceding ampli- 
fiers is available. 


Each of these thin-film cascadable ampli- 
fiers is a complete amplifier in itself, 
including stable DC biasing circuitry and 
internal power supply decoupling. In 
addition to a good ground plane connec- 
tion, the use of an external decoupling 
capacitor of at least 0.1 pf should be added. 


Intended to cover a maximum number of 
applications, these amplifiers offer noise 
figures as low as 1.8 dB for narrow band 
applications, frequency coverage from 2 
MHz to 6000 MHz, and power output in 
excess of +27 dBm. Most of these units are 
designed for a positive 15 volt supply 
voltage, while some may accept 12 volts 
or 5 volts. Overall, these universal mod- 
ules can be characterized by stable and 
repeatable performance over a very broad 
range of frequencies, temperature and 
supply voltages. 


The construction of the Watkins-Johnson 
amplifier series involves the highest levels 
of thin-film technology. The thin-film met- 
alization is performed by using a high- 
vacuum RF sputtering system for both 


resistor and conductor metalizations. All 


conductor traces are gold metalization. 
The thin-film resistors are formed from 
tantalum nitride and are passivated at 
high temperature to yield excellent long- 
term stability. The resistor composition is 
such that there is less than 150 ppm/?C of 
change in resistor value over the full oper- 
ating temperature range. 


Thin-film circuitry offers very precise con- 
trol of resistor and circuit patterns. Thin- 
film inductors, etched on the substrate, 
yield a high degree of repeatability from 
unit to unit. This is particularly important 
when repeatable gain, VSWR and phase 
characteristics are required. 


All RF transistors are bonded to the sub- 
strate using a gold-silicon eutectic-die- 
attach process. This eliminates the need 
for scrubbing the thin-film gold and 
results in superior adhesion and more 
uniform contact which, in turn, gives bet- 
ter reliability and heat transfer. 


The Watkins-Johnson cascadable amplifi- 
er provides the system designer with a 
reliable, low-cost, ultraminiature approach 
to circuit design and allows the engineer 
to concentrate on the complexities of the 
system without worrying about the intri- 
cacies of the RF transistor amplifier 
design. 
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10 TO 250 MHz • LOW NOISE « HIGH DYNAMIC RANGE е HIGH EFFICIENCY 


ልያ0 10-250 90 15 7.0 0.5 0.7 ІЗ 2. 2.8 бо 7/5 7.0 
А70-2 10-250 7.0. 6. 6.0 0.8 1.0 22. 24 232.190. 160. 155 
A70-3 20-250 10 05 9.9 0.5 1.0 28 30 292 410 409 260 


20 ТО 500 MHz e LOW NOISE е HIGH EFFICIENCY e HIGH REVERSE ISOLATION 
A80-1 10-200 27.3 260 25.0 0.7 1.0 eg. 23 30- 160 145 214.0 
A81 20-250 240 235 230 0.5 0.7 35 40 AS U (60 165 


A81-1 20980-5545 048 —220.. 85 “07 25:89. 27. 125 118 JVA 
A82 HOM UAE CONS CORP መ TmT 40 50 Та 
A82-1 EIS 80 186» 166- -ብ/ — 110 40. 45. 50-155. 140 -138 
A81-2 OM ON лет oy w5 40^ 44d ብክ m Bi 


20-500. = 220 215 > 210 0.5 0.7 40 45 9.55. 150-. ТЫЗ” 2192 
9 TO 700 MHz e HIGH EFFICIENCY e 15 VDC BIAS 


A87 19-400 125 120 115 0.5 0.7 4/ 95 60 179 160 (60 
A87-1 10-400 15.3 145 14.0 0.7 1.0 3.6 4.5 50. 47/0. 155 3180 
А67-1 10600 509140 133 0,5 0.7 40 43 45 170 55 15ህ 


5 TO 1500 MHz e HIGH EFFICIENCY e ULTRA LOW POWER CONSUMPTION e 5 VDC BIAS 


(| 21 23 15 ከ ТМЗ 
35 21 23 15 25  TO-8/SMTO-8 
4 21 23 15 3 OU 
28 18 20 15 30  TO-8/SMTO-8 
3 19 20 15 2 ገርህ ህብ 
23. 19 20 15 25  TO-8/SMTO-8 
3 20 24 1 50 II 
28 19 20 15 50  TO-8/SMTO-8 
2. 18 202 15 29 Tass 
28- -18 20. 15- 28 

32 20 20 15 3 Т065М708 
31 20 20 15 33  TO-8/SMTO-8 
30 20 20 16 2. OSM 





A83-1 10-950 -:-28.5::510 3230. . 05 . በክ ፡ 22.50". 3885.-158. -25-- 35. 9 148-2] 5 13  TO-8/SMTO-8 
A87-2 - 10-300 155 150 45 05 08 00 35 40 85 90 85 2. 18 20 5 14.5 Т0-8/5МТ0-8 
А76-1 DOO 025. Opis eos? 08... Ұй. 28. Ае а 120 - 120. - 110. 225. —19 20 5 47  TO-8/SMTO-8 
A72 500 147 HD 35 7 10 40 50 55 105 H5 по 7 177 18 5 30 Т0-8/5МТ0-8 
A28-2 10-1000— 140 ASO 425 . 05. .10. 35. 45: -50. 105 95 535 CM. 19.21 5 2  TO-8/SMTO-8 
11500 140 1310 95 056 ІП 35 45 30 100 75 70 24 19 20 5 7 

A0231 10250 260 250 240. .05...05- 17..23 28 -100. 90 85 -22. 148 .20 - 5. 16. TO-S/SMTO-8 
A0411 10400 158 50 М5 05 08 30 35 40 100 90 85 М 18 20 5 16  TO-8/SMTO-8 
A0531 2:00- 417 300 —90.— DB. Tw 5440 25. 30 25 ALS 05- 14. ከክር: በ 5 17 Т0-8/5МТ0-8 
A0611 58) i50 140 85 05 08. :2 38 45 05 10 102. 24 18 19 5 31  TO-8/SMTO-8 
А1031 101610 285 265 26ኩ- .08 . 10 - 27 95... 40 190 80 E ! 16.2 5 36  TO-8/SMTO-8 
А1211 10100 140 125 [020 05 00: 2B 59 40 050 59 40 20 18 2 5 155 Т0-8/5МТ0-8 
A1212 104200 - 140 125- 115 -10412 tu. 2፡ 97 “ПП 1/0 -180 .8.: et as 5 70 Т0-8/5МТ0-8 
5 TO 300 MHz 

АП 1050 65105 1458 07 08 55 45 50 220 200 195 5 9 8፡ 9» ሇህ ሰከ 
А78 8-300. - 140 130 -126። -07-.:10-. 46. .58. 560. 185. 180 115.307. 40፡20" 15 2-65 - 10-ШӘМШ)-8 
ል79 8050 135 130 95 07 10 52655 70 20 200 195 35 16 20 5 8 МӨЛТ 
5 TO 400 MHz 

А54 5-400 275 260 240 08 10 45 55 60 80 65 55 19 20 20 15 34 Т0-8/5МТ0-8 
5 TO 800 MHz 

ለ1 5500 160 150 15 Of 10. 24 30 55 10 20 399 1 18 20 18 9 10-8/6Mi03 
A75-3 10:590. 205. 195. 05 fF -:10በ..-23. 95 . 30. 35-20 15 15. 18 20. 15 14. JOS5NTO-S 
ል75 5500 210 200 190 07 10 2856 30 35 90 (0). m 2 18 20 15 4 1085МО8 
А5-6 5-600 - 16.0 450. 145. 07 - 07 445 55. 80 85. 70 B5 % 18 20 15 24  TO-8/SMTO-8 
А57 5500 14፣ M) 50 08 10 48 600 55 140 130 125 ж 22 20 B и ОБИ 
А77 5500. 465-180. 150.-.07— 240  —80. 60. .55. Л85.-160 -.-148.. 306. — 17 20: 15 50. 10-8/SMEOS 
А77-1 558 100 160 1046. 507 10 50 65 70 1658 150 И5 30 18 20 19 G DENN 
A58 5500 4. 145-100 95 07- 10 2 48. 60 - 65. —1890- 180. 175 . 35.  19- 20. [15 .65 TOSS 
A59 550 1500 05 ሀያ 12 55 65 70 220 200 200 38 19 20 в Bs 10998799 
A88 5-500-- -187 160 .125..:05.. 07. 55 75. 890. 205. 105 1490. 320. 18 20 6+ 79  TO-ESMTO-G 
A89 100300 220 218 205 08 10 45 55 860 (8 165 60 0 20 22 15 4 TOSSMIOS 
5 TO 500 MHz « HIGH GAIN ። MULTI-STAGE 

A73 65007. 590.218 900 DF 10-425. 48. “А5. £5. AJ 05 13. 18 20 15 20 Т0-8/5МТ0-8 
А74 . 550 300 280 20 97 7 10 47 55 60 8) 70 70 0 18 20 Б 9 10060105 
ል76 5500. 2807275 266. 46. 1410 - 47-455. -80 - 18D 0140. 118 ..28 19 20 15 02. 1በህመስለቨርስ 
ПО! 10፡00 300 200 280 07 10. 327 45 50 218 200 200 5 18 202 15 ИЮ 


IENE ንታ CMMM IN መሪህ NM CO 0 UMAE C 0o 0 E ረ... ee М сет ጨመ ጨጨ አሥ አጠ ጨ- መጨ መጨመአ መመመ መሙ uu ጨር ጠሙ ርማ መ 


Note: Specifications guaranteed to +70°C. 
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5 TO 1000 MHz 











A12 101000 160 156 145 07 10 28 35 39 80 70 65 22 19 20 5 9 105540108 
A63 5-1000 16.0 150 145 ШЕШТІ 390 ዚበ. 45. 40 20 20 15 19 20 15 14  TO-8/SMTO-8 
ለ17 ІШІН 10 OS ከ00 07 10 60 75 80 155 (0 15 18: 20 в 8 የስስ 
А19-1 20-600: 51355 105 -4100 06-08 BO /ብ 75.225. 205. 206 35 17 20 52482200 —10-B/SMID-8 
J 0 15 105 140 06 08 65 80 85 225 205 00 5 17 20 15 j | 
10 TO 1200 MHz е HIGH GAIN е MULTI-STAGE 
A66-3 10-1000 26.0 245 240 08 11 ብ ge ሰር 15 tuc 518908. 20 5 16  TO-8/SMTO-8 
А66-1 0500 275 060 255 07 10 27 35 40 5045 40 7 18 22 6 E ИВ 
10-1000 27.5 260 25.5 01-5 1.0 20 449 45. 5&0 145.5140 522 . 18. 2015 15- 65 
RA69 ТЕП 950 MO 399 07 10 45 55 060 280 200 200 34 20 20 8 ОТИУИ 
A64 10-1000 260 240 230 08 10 30 .38°. 43 7-80 70 66 -90 17: 18 5.15 Bee TOU/SMTO-B 
ШО 380 20 08 10 34 43 48 80 70 65 2 19 20 ፎ 55 
А66 10-1200 235 220 210 07 1.0 40 50. 55.50 140. 135 728 16: 16 «5.15 . 64. TO-8/SMTO-8 
RA66 10-1000 37.0 350 340 16 13 35 45 50 55 140. 130 0 18 20) 5 ЭТОМ 
2 TO 1500 MHz | 
A21-1 5-1200 15.0 140 13.5 05 1.0 28 35. 3091-40 -20 .-30 527 109 20 —:15 . © 70%8/5МТ0-8 
A24 94500 200 190 160 08 10 4? 53 58 66 70 65 205 20 20 18 3 OOO 
A25-1. 10-68005 135130. 125. . 05-5 07 30 35.. 40 2550 80 28 022 20: 20 5515 24፡..-ኾ058/6ለ0ዑ8 
24500 ^ 135 30 128 05 07 38 45 50 90 80. 75 2 20 80 15 M 
A26 10-1500 20.5 19.0 18.5 06 08 50 55: 60.140 130 125 .27 17 20 . 15— 84 TO-S/SMTO3 
MES . 1000 H0) 10 95 06 10 60 70. 75 150 140 5 29 2.0 20 15 4 поз 
A29-1 304000 - 90.. 855 75 «..05° 10 710. 85 . 50. 220-.200- 190.32. 20.20. . 15 90 10-B/5MTO-8 
x Jj 35 55 2: 05 10 80 390 95 22 200 50 272 20 260. 1j o 
10 TO 2000 MHz 
A31-1 182000" 148 110. -108 - 07: 10 35 £0 . 4ይ. 20— 40. . 45 9 20 90.15 9 Т0-8/5МТ0-8. 
A34 100-2000 160 150 148 07 10 855 65 70 27 70 50 18 18 20 15 35 Thm 
A35 500-2000 10.0 90 85 бё ^-0.8 50. 65. 7.0: Z 90፡.:.20 65 21 22::2:2 ::...15'.:24 ^- TO-B/SMTO-B 
x 102000 100 80 35 08 10 50 65 70 90 70 B5 21 22 22 6 24 
RA36 100-2000 240 230 220 09 10 5.5. ‘65 > 70 - 13.0120 115 922 18 20:15 . 76:TO-8B/SMTO-8B 
A37 500-0000 93 80 70 06 08 65 80 85 155 140 185 2 2 92 j Б TIal) 
10-2000 93 80 70 08 10 65. 80: : А5. 155 140... 138-- 26. 292 22 Б 
A38! 101500 75 65 60 07 10 65 77 %2 180 170 65 30 22 22 j D ስክክ ስ 
| 1500-2000 75 65 60 07 10 15.380. 85 190 180. 175. 20 . 29 . 29 . 19 05 
A39 ЕШ 758 b 50 07 10 80 90 95 220 200 105 М 22 22 B ሮህ ስክክ 
1500-2000 75 65 60 07 10 85 85 180 -220 200 7395 34 — 22^ 32745 በ6 
2 TO 3200 MHz 
A33-1 2-2400 90 87 78 06 08 45 58 63 50 45 40 10 19 20 Б D 8s 008 
A36-1 100-2300 16.2 150 140 07 10 GOs 40. £5 1120. 110. 110. 29 20. 2D: 158-- B3. МТО 
A43 Wee 15 105 88 07 16 67 72 17 ከ8 Т! 65 21 23 24 15 45 የስዉ. ብ 
10 TO 4000 MHz MEDIUM POWER CLASS А AMPLIFIERS 
PA38 7 200-2000 100 85 80 07 10 40 47 52 230 215 210 34 19 20 15 150  TO-8/SMTO-8 
PA38-2 2009000 85 75 70 07 10 45 55 90 235 220 24 3 20 22 85 00 ከስስ 8 
PA48 1000-4000 16.0 140 135 07 0.88 55.70 75 -24.0 225 215 234 .20 992 15" 295 TO-8B/SMTO-8B 
ULTRA BROAD BAND MEDIUM POWER AMPLIFIER 
A3010 — 012500 95 80 - +1.0 190 170 1.8:1 12 140 . TO-8/SMTO-8 
100 TO 6000 MHz GaAs FET AMPLIFIERS 
ለ ር DELE 100 90 85 07. 10 35.40 45 210 190 180 32 -21 23. 15 94. TO-8/SMTO-8 
A45 14 75 165 55 08 10 45 55 50 55 50 70 29 2192 Т 100. 709544892 
А45-1 1-4 Ars 68 155° ከ8” 16 41 50 585 1360. 1.8 120 26 19. 20 5 65  TO-8/SMTO-8 
ВА6 14 285 240 235 08 10 45 52? 57 190 970 55 j 20 21 12 175 Т0-8В/5МТ0-8В 
ለ61 2-6 75 65 60 07 09 32 42. 48. 405 107 105 -25 20 21 5 35  TO-8/SMTO-8 
ВА63-1 2-6 118 165 55 10 12 55 (Ü 75 60 30 125 2 22 23 5 120 TO-8B/SMTO-8B 


Note: Specifications guaranteed to +70°C. 
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pical Specifications (Continued) 








6881-700 0.5-3.0 31.5 +0.5 +26 1.5 15 100 Drop Іп” 
6882-700 2.0-8.0 23 +1.0 | +32 19 15 175 Drop Іп” 
6883-700 2.0-10.0 27 +1.2 a 2.0 15 135 Connectorized 
6884-700 2.0-12.0 26 +2.5 ር 1.7 15 90 Connectorized 
6885-700 6.0-18.0 23 +1.8 +22 2.0 15 175 Drop Іп” 





Notes: 1. Drop in or field replaceable connectors. 
2. Consult factory. 





5 TO 4000 MHz 

G1 9-900 2.0 2.9 36 31 eed 6.0 125 0-15 0-7 15 15 Т0-8/5МТ0-8 
500-1000 2.0 2.5 - 30 25 22:1 6.0 125 0-15 0-7 15 15 
1000-2000 2.5 3.0 23 18 a 6.0 125 0-15 0-7 15 15 

G2 9-900 2:0 3.0 35 31 1.81 4.0 75 0-15 0-7 5 15 Т0-8/5МТ0-8 
500-1000 65 3.0 29 25 1.81 4.0 75 0-15 0-7 5 15 
1000-2000 2.8 3.5 23 18 2.51 4.0 75 0-15 0-7 5 15 

G30 100-500 2.3 2.8 45 40 1.8:1 0.2 6 0-15 0-10 15 10 Т0-8/5МТ0-8 
500-1000 2.9 3.0 40 35 1.8:1 0.2 6 0-15 0-10 15 10 
1000-2000 3.0 3.5 30 25 2241 0.2 6 0-15 0-10 15 10 | 

G40 500-2000 2,2 3.0 33 28 2.2:1 0.5 2 0-15 0-10 15 12 Т0-8/5МТ0-8 
500-4000 27 3.5 28 23 2,21 0.5 4 0-15 0-10 15 12 
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ОО 


101  Linearizer (Specifications apply to LGI 5 mA 31 тА 15 ጠለ 5 በለ 21 ጠል 2.5 тА <+1 08 ራ1.5 08 <+1.5 8 +2 08 
used in conjunction with | attenuator) 

(530 Linearizer (Specifications apply to З mA 12ጠለ 6mA 15 ጠለ 21 тА 12ጠለ «x1dB +1.5 48 «x15dB +2 08 Т0-8/5МТ0-8 
1030 used in conjunction with G30 


attenuator) 


Note: Preliminary specifications. 





10 TO 4000 MHZ 

AL7 90-300 130 . 329 714,0 0:5 : «07 9D лы, А: ИШЕ 2; 41:5 -5.0 -7.0 1.7/2.0:11.7/2.0:1 15 54  TO-8/SMTO-8 
300-500 130 120 11.0 05. ҰЯМ 3.3) 5135 -7U LO -5.0 -7.0 1.7/2.0:11.7/2.0:1 15 54  TO-8/SMTO-8 

LA7 90-300 126 Wie ALD 05 “D TOs 580 485-2709 12.0 8.0 171 201 15 54  TO-8/SMTO-8 
300-500 125 -..120: - 11:0 Doz... Ш 7:5. s BS... : 90: 153 113 7.0 171 201 15 54 Т0-8/5МТ0-8 

(А17 10-1000 TLS- 105 9.5 ü5 Of BS. Gh. Бе, (71. 10.0 9.0 1.9:1:::::2.01. -.15- 85.:::10-8/5МТ9-6 

LA45 1000-4000 11.5 10.0 9.0 0.8 1.0 G0 -:9.ህ 100 5455 14.0 11.5 211 .22:1 . 19 110: -Т0-8/5МТ0-8 

LA45-1 1000-4000 140 130 12.0 (65:50 (8550.85. u 18D 17.0 14.5 OFA -ረወ:.. 19 110. -10-8/БМТ0-8 
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pical Specifications (Concluded) 















777 7 

90 TO 4000 MHz 

L1 5-1000 2.0 3.0 2.0 0 -2.0 2.0:1 5 to 20V TO-8/SMTO-8 
1000-3000 3.0 4.5 29 1.6 0 2:21 5 to 20V 

L42 50-3000 3.5 4.5 2.5 1.8 0 2.31 5 to 20V TO-8/SMTO-8 
5-1000 5.0 7.5 6.5 2.9 2.371 5 to 20V 


Note: 1. For bias levels >+15 Vdc. 





Е ug 
10 TO 500 MH | 
511 10-500 «1.7 27 >67 67 19:1 26:1 8 20 





FD25 0.005-2.4 10 11.5 35 40 TO-8 
SFD25 0.005-2.4 10 11.5 35 40 Surface Mount 
FD25C 0.005-2.4 10 11.5 95 40 SMA 
FD25E 0.005-2.4 10 11.5 35 40 FLATPAC 
FD93' 2.0-9.0 12 11.5 25 40 MINPAC 
FD93C' 2.0-9.0 12 11.5 25 40 SMA 
FD93H' 2.0-9.0 20 11.5 26 40 MINPAC 
FD93HC' 2.0-9.0 20 11:5 26 40 SMA 


Note: 1. Harmonic Suppression is referenced to the input signal. 





IMAGE REJECT MIXERS AND IF QUADRATURE MIXERS E 
M38D 6.0-18.0 6.5 10-500' 25 ፦ ፦ 35 30 MINPAC 
M38DC 6.0-18.0 6.5 10-500' 25 ፦ ፦ 35 30 SMA 


SINGLE SIDEBAND UP-CONVERTERS AND IF QUADRATURE UP-CONVERTERS 
M38U 


6.0-18.0 6.75 10-500! - 25 25 = “= MINPAC 
M38DC 6.0-18.0 6.5 10-500' - 29 25 = - SMA 


Notes: 1. IF bandwidth options are 10 to 20 MHz (-15), 20 to 40 MHz (-30), 40 to 80 MHz (-120), 100 to 200 MHz (150), and 160 to 320 MHz (-240) and 300 to 500 MHz (-400). 
Special octave or narrower bandwidth IF options are also available between 4 and 500 MHz. 
2. LO frequencies are 10% bandwidth within the 6-18 GHz band as specified by the customer. 
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TO-8 PACKAGE MOUNTING INSTRUCTIONS 


Along with good RF grounding, good 
thermal conduction must exist between 
the TO-8 amplifier and the microstrip 
board on which it is mounted. 


Thermal conduction is most efficient 
when the TO-8 is mounted onto a printed 
wiring board having a ground plane that 
is heat sunk to the enclosure. TO-8 ampli- 
fiers that draw high levels of current such 
as W-] power amlifiers, which dissipate 
highr levels of heat, must be heat sunk in 
this manner. 


Figure 1. TO-8 Mounting kit for standard TO-8 packaged devices. 
Similar mounting kits supplied wtih TO-5 and TO-8 B 


type products. 


E 


0.020 + 0.002 


< 





FLAT WASHER | 


s. LOCK WASHER 
HEX NUT 


E DIA. THRU 


Dimensions are in inches (millimeters) 


Package 
Type A B ር ሀ 


TO-8 0.859 0.687 0.343 0.520 0.455 0.260 0.078 0.086 TO-8 0.43” 
1.095 0.875 0.437 0.660 0.557 3.330 0.078 0.110 


TO-8B 


Watkins-Johnson Company employs two 
methods of mounting TO-8 packaged 
devices. These methods are mounting 
brackets or epoxy preforms. Mounting 
bracket kits are supplied at no charge with 
all TO-8, To-8B and TO-5 amplifiers, atten- 
uators, limiters, and similar components. 
(See Figure 1.) 


An alternative method for mounting our 
products is the use of a conductive mater- 
ial and must be ordered directly from 
Ablestik Laboratories, 20021 Susana Road, 








G DIA THRU 
(2) PLACES 


F RAD 


Rancho Dominguez, California 90221. 
Telephone: (310) 764-4600. 


Preform Part Numbers: 

TO-8 P/N 209851-002 

TO-5 Preforms - Not Available 
TO-8B P/N 209851-005 


Epoxy preforms have the advantage over 
mounting brackets of being more space 
efficient and are able to conform to the 
TO-8 to PWB interface, offering the best 
possible grounding connection. 


Figure 2. Epoxy preform mounting procedure for TO-8 
and TO-8B type amplifiers. 


CONDUCTIVE EPOXY PREFORM 


Clamp amplifiers to board with a minimum force of 20 to 30 Ibs. while curing the 


preform at 125°C for two hours. Do not solder leads until after the epoxy is cured. 


Package 
Type 


TO-5 0.750 0.580 0.290 0.390 0.330 0.195 0.070 0.085 


TO-8B 0.54” 


0.53” 
0.63” 
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ለ1 / SMA! 


5 to 500 MHz 
TO-8 CASCADABLE AMPLIFIER 


ቀ AVAILABLE IN SURFACE MOUNT 
€ LOW NOISE: 2.4 dB (TYP) 

Ф LOW VSWR: 1.3:1 (ТҮР) 

Ф HIGH GAIN: 16 dB (ТҮР) 





Specifications* 
Characteristics Typical Guaranteed 
0° to 50°C -54° to +85°C 

Frequency (Min.) 1-600 MHz 5-500 MHz 
Small Signal Gain (Min.) 16 dB 14.5 dB 
Gain Flatness (Max.) +0.2 dB +1.0 dB 
Noise Figure (Max.) 2.4 dB 4.5 GB 
Power Output 

at 1 dB Compression (Min.) -1.0 dBm -3.0 dBm 
VSWR (Max.) Input/Output 18:1 2.0:1 
DC Current (Max.) at 15 Volts. 9mA 12 mA 
*Measured in a 50-ohm system at +15 Vdc Nominal. 
Notes: 
1. WJ-CA1 is a standard WJ-A1 installed in a miniature SMA connector housing and guaranteed 

over 0°C to 50°C temperature range. 
Typical Intermodulation Performance at 25°C 
Second-Order Harmonic Intercept РоІПЕ..:................2..2..................... +15 dBm (Typ.) 
Second Order Two Tone Intercept Point................................................ +10 dBm (Typ.) 
ገው Order Two Tone intercept РоШ..;.......2.....22..2....2272.....2.. +11 dBm (Typ.) 
Absolute Maximum Ratings 
DE RE e S side onc PC -62°C to +125°C 
O LAE E UL AA ne cuca E ባገኝው A EE E ЛТЕІЕ 125° 
о ТЕА А YI Oa ae ኣመ eax Sted md ы мрн ари dv mos paka er Samal qd do MA pete Fs +18 Volts 
Mesum Continuous AF Input POWEF በገነ በቸ ግ a a нарсан a тано eaaa aE +13 dBm 
Maximum Short Term RF Input Power .............................. 50 Milliwatts (1 Minute Max.) 
Т Peak PREEULULLR osea іы сына ተንስ በቸ ባቸ 0.5 Watt (3 psec Max.) 
"o oeries Bürrm Temperature (Case) ...............................:.........................5.. 1280 


Weight approximately 2.0 grams (0.07 о2.) 





Outline Drawings 
А1 — 


0.200 
(5.08) | 
мыт NE 2. —— 0.025 (0.63) 
T | x ተ 


0.185 + 0.015 ША A. 0.018 720019 46 +0.02) DIA. 
(4.70 + 0.38) ዘሯ *005! 





(12.70) 
ል 
0300:0010  , 
[762 + 0.25) — < 
DIA. B.C. 





+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.005 (.13) UNLESS OTHERWISE SPECIFIED 


BIAS 





0 N/C 450 


.075 
ረጋ > 


| -,375 


<— 050 ТҮР 









005 + .001 
| 








016 + .002 
012 RADIUS + 


.058 RADIUS 
.350 


.200 
A 


.031 TYP 
ብ 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 


CA1 0.820 


(20.82) 


See note 1 







-PRODUCT LABEL AREA 












OUTPUT 
А “092 ТҮР (2) PLACES 0310 
+VDC = Y 
[ ፡ ate] 
__ RF CONNECTOR TERM. ተ 
SMA JACK (FEMALE) |. le. ED 
(2) PLACES YS. (1270) 
(11.68) 
0.460 + 0.010 
68 + 0.25) — —* 
0.180 MOUNTING HOLE 
(457) * 2-56 UNC-2B X 0.15 (3.8) DEEP 
m. ёз THREADED INSERT 
0.810 + 0.010 (4) PLACES 
(20.57 + 0.25) | 
ba ትተን 24 
t „0.320 + 0.010 
0.095 . | (812 30.25) 
(2.41) 0.25 


(6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C Typical Automatic Test Data WJ-A1/5MA1 
























Gain Vcc = 15.0 V 
17 Frequency VSWR VSWR GAIN 
5 Мн? ІМ OUT DB 
5 - 
гл Ы E 1.0 2.5 1.8 16.5 
ER 2.0 1.4 1.4 17.1 
COMET TY ፳ ር 4 mw 
10.0 1.4 1.4 16.8 
2 5 10 20 50 100 300 500 700 50.0 1.3 1.3 16.9 
FREQUENCY - MHz 100.0 1.4 1.4 16.7 
200.0 1.3 1.3 16.6 
300.0 1.3 1.3 16.5 
400.0 1.3 1.3 16.4 
e 500.0 1.2 1.2 16.5 
£ 600.0 1.4 1.2 16.6 
= 700.0 1.6 1.1 16.1 
ርጋ 
FREQUENCY МЫ; Linear S-Parameters 
Frequency $11 $21 $12 . $22 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
LJ . ——————————————————————————————— 
Noise Figure 1.0 0425 -98 6.71 -170.0 0.08 11.8 0.292 -176 
2.0 0.167 -148 7.43 -169.8 0.09 9.3 0.153 -146 
c d 5.0 0.171  -172 706 -177.1 0.09 3.0 0.181 ° -170 
T oni mus 10.0 0.169 -175 6.94 178.8 0.09 0.1 0.167 -172 
Ж. 50.0 0.139 155 6.98 168.1 009 -44 0.122 155 
ә ШЕНІ езе нен?! سے‎ 100.0 0.157 138 6.87 155.5 0.09 -7.3 0.156 151 
ш 2 للل‎ 200.0 0.147 106 678 1327 009 -141 0135 139 
Ы 2 5 10 20 50 10 300 500 700 
2 FREQUENCY - MBs 300.0 0.138 66 6.71 109.7 0.00 -22.2 0.121 120 
2 400.0 0.130 19 6.63 86.1 010 -29.8 0.114 109 
500.0 0.109 -45 6.69 60.9 010 -423 0.106 92 
600.0 0459 . “117 6.72 32.7 011 -55.3 0.103 68 
Power Output* 700.0 0.243 163 6.36 -0.6 011 -696 0.069 17 


= 


Thermal Data: Vcc = 15 Vdc 


POWER OUTPUT - dBm 
m oc 


1 2 5.5 10.5 20 0 100 300 500 700 А ° ° 
oer. e Thermal Resistance Өјс................................ 130°C/W 
“at 1 dB Gain Compression. Transistor Power Dissipation Pg .................... 0.057 W 
Junction Temperature Rise Above Case ОТЕ "mG 





FREQUENCY - MHz 
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A5-6 / SMA5-6 


5 to 600 MHz 
TO-8 CASCADABLE AMPLIFIER 


% AVAILABLE IN SURFACE MOUNT 
% FLAT BANDWIDTH: +.2 dB (ТҮР) 
Ф LOW VSWR: 1.3:1 (ТҮР) 

@ WIDE POWER SUPPLY RANGE: 





































+8 TO +15 VOLTS 
Outline Drawings 
"m . A5-6 0.450 | 
Specifications* | و‎ | 
| 8 ч 
E መ қ жаа кал —— 0.025 (0.63) 
Characteristics Typical Guaranteed | | 
0% #0:50°G -54° to +85°C oss +0015 | zl ome 9 ое 6: DA 
| - 050000? = 
Frequency (Міп.) 1-700 MHz 5-600 MHz 5-600 MHz ea. ТІ” 
Small Signal Gain (Min.) 16.0 dB 15.0 dB 14.5 dB “OABC _ Т 
Gain Flatness (Мах.) +0.2 dB +0.7 dB +0.7 dB apr sor 
Noise Figure (Max.) 4.5 dB 5.5 CP 6.0 dB 
Power Output “ая / 
at 1 dB Compression (Min.) +8.5 dBm +7 dBm +6.5 dBm ምንን E 
VSWR (Max.) Input/Output il 1.8:1 2.0:1 
DC Current (Max.) at 15 Volts 24 mA 27 mA 29 mA DOE S UNLESS ክክ 
*Measured іп а 50-ohm system at +15 Vdc Nominal. SMAS-6 BIAS 
Notes: 
1. WJ-CA5-6 is a standard WJ-A5-6 installed in a miniature SMA connector housing and guaranteed ው 
over 0°C to 50°C temperature range. IN OUT 
Z | 
. . 0 N/C 450 
Typical Intermodulation Performance at 25°C 
M | am jen «— 050 TYP 
Second Order Harmonic Intercept Point ..........................................:.....+42 dBm (Typ.) 050 uium 
Second Order Two Tone Intercept Point................................................. +38 dBm (Typ.) ከ | 200 
Third Order Two Tone IntereepE POInt ........... anrea no дшн na -21 dBm (Typ.) | 350 . ОТУР 
ah ቋር ኦጋ 
Absolute Maximum Ratings 2010 (25) UNLESS OTHERWISE SPECIFIED 
CA5-6 | 
SIorage Sn Eo UNO i.v doces odiis venus quen Ren qq e sa ed ትይ ትንን ትን -62°C to +125°C роњ see 1 Pa 2282 Я 
Maximum: Cass. TOTO Ө አ нанава ew IIIa авв uuum hk era dk ፊክ ፅፎ ፎራ Fe i AR 125°C ld vc ems 
МОВИ ОИ i шла ы Res: +17 Volts А 
Maximum СОПИФЧОМЕ-ГІРІНРШІЕ POWELE........, ааьан ዓዓ знане +13 dBm =] ፻፪ ове OUTPUT. ің 
Maximum Short Term RF Input Ромег............................. 50 Milliwatts (1 Minute Max.) е БЫ” 
Maximum Peak Ромег.......м4..140ышшпппаеен ua 0.5 Watt (3 usec Max.) E ھا و ا‎ 
бам š > ሽ ! አው RF CONNECTOR TERM. | ፥ ..1 
S" Series Бий Temperature (GAS) T luu ነና 125°C Gan Бү Үз ከ ei ch ME 
MOUNTING (11.68) 
7 SURFACE 0.460 + 0.010 ae 
Weight approximately 2.0 grams (0.07 OZ.) dica ር MOUNTING НОЕ е n 
THREADED INSERT 
0.810 + 0.010 (4) PLACES 
(20.57 + 0.25) | 
s 0 + 0.010 
0.095 2 + 0.25) 
(2.41) 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C Typical Automatic Test Data WJ-A5-6/SMA5-6 




















Gain Vec = 15.0 V 
Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
1.0 2.0 1.7 16.5 
2.0 1.1 1.3 17.1 
5.0 1.0 1.3 17.0 
10.0 1.1 1.3 16.7 
50.0 1.0 1.2 16.9 
10 100 200 300 400 500 600 be ы, = ens 
FREQUENCY - MHz 300.0 14 1.3 16.7 
: ' 400.0 1.2 1.3 16.8 
Noise Figure 500.0 1.3 1.4 17.0 
600.0 15 1.5 17.0 
at 700.0 1.7 1.6 17.0 
5 
ш Linear S-Parameters 
=à 
e Frequency S11 S21 S12 S22 
E MHz MAG ANG MAG ANG MAG ANG MAG ANG 
—MHz MAG ANG MAG ANG MAG ANG МАО АМ 
2 1.0 0.344 -85 6.66 -167.4 009 85 0256 179 
> 2.0 0.036 -94 714 -169.5 0.08 6.3 0140 -152 
5 1002: r 2002.300 :-400:፡-500 — 600 5.0 0.0019 -142 707 -177.0 0.08 15 0.143 -171 
FREQUENCY - MHz 10.0 0.026 -131 688 1790 008 -01 0128 -170 
50.0 0.018 33 6.99 1689 0.08 -45 0.093 149 
100.0 0.011 82 6.92 1575 008 -78 0.124 147 
200.0 0.05 -72 6.85 1362 0.09 -150 0417 136 
"d 300.0 0.04» -78 6.86 1147 009 -207 0120 120 
Power Output 400.0 0.078 -96 693 924 0.09 -279 0.134 108 
500.0 0.139 -128 706 685 009 -36.4 0.154 95 
፳ 600.0 0.198 -150 709 439 010. -455 0.196 80 
v 700.0 0.057 180 705 174 010 -55.0 0228 61 
P= 
= 
= 
= Thermal Data: Vcc = 15 Vdc 
тт 
5 7 
30 100 250 800 600 Thermal Resistance IGG МЕИ ШУ lila e 170°C/W 
FREQUENCY - MHz Transistor Power Dissipation Pq .........:.......... 0.184 W 
ا‎ ከከ Junction Temperature Rise Above Case Тіс .......31°C 
VSWR 
2.0 
=, | mer | pem | . 
ct. p- 
` Nyi 38 
D E= — сезі БЕЙ 





1 5 10 100 200 300 400 500 800 700 
FREQUENCY - MHz 
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A12/ SMA12 


10 to 1000 MHz 
TO-8 CASCADABLE AMPLIFIER 


€ AVAILABLE IN SURFACE MOUNT 

€ LOW NOISE: 2.8 dB (TYP) 

€ HIGH GAIN: 16 dB (TYP) 

€ MEDIUM OUTPUT POWER: «8.0 dBm (TYP) 
€ LOW VSWR: <1.6:1 (ТҮР) 





Outline Drawings 








A12 | 04% ወሊ be 
| 
um Я 
Specifications” PO т በቁ 
сет 0.185 + 0.015 5፥005! | 2 A 0.018 *0.00 (0.46 +0.02) DIA, 
Characteristic Guaranteed (4.70 + 0.38) ] PN E ri^ ብ 
0? to 50°C -54° to +85°С m | (1270) 
(7.62 + 0.25) — መ 
pr | GROUND 
Frequency (Min.) 5-1000 MHz 10-1000 MHz 10-1000 MHz 
ረ : : 50-OHM INPUT 50-OHM OUTPUT 
Small Signal Gain (Min.) 16.0 dB 15.0 dB 14.5 dB HL. 
Gain Flatness (Max.) +0.3 dB +0.7 dB +1.0 dB бай J 
Noise Figure (Max.) 2.8 dB 3.5 dB 3.9 dB poe "m N +3 
Power Output at 1 dB +8.0 dBm +7.0 dBm +6.5 dBm ТҮР Ж 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


Compression (Min.) +.005 (.13) UNLESS OTHERWISE SPECIFIED 











VSWR (Max.) Input/Output <1.6:1 1.9:1 2.0:1 SMA12 
DC Current (Max.) at 15 Volts 22 mA 25 mA 27 mA aus 
450 — 
*Measured in a 50-ohm system at +15 Vdc Nominal. 
Notes: " NE 
1. WJ-CA12 is a standard WJ-A12 installed in a miniature SMA connector housing and guaranteed 0— 
over 0°C to 50°C temperature range. Н N/C P, 
075 
| А pea = = <~.050 TYP 
Typical Intermodulation Performance at 25°C a me 
012 RADIUS 4 a 
Second Order Harmonic Intercept Point ............. . . ..... . ........................-..-.ቀ:32 dBm (Typ. ) E pan 
Second Order Two Tone Intercept Роіпії.................................................+25 dBm (Typ.) | p 
Third Order Two Tone Intercept Роіпї...............................................:.....+22 dBm (Typ.) M Ka 4 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 


CA12 0.820 


(20.82) 


Absolute Maximum Ratings 


See note 1 > 
a PRODUCT LABEL AREA 





SiG 18! (14. ||: 171. асанна decer аа ገር suu s eee СИОЧНТАВ D "m 
Maximum СОВЕ ТОБОЛ ЕЮ го. алын ә аана аана MED С 








| al + Б) TYP (2) PLACES ol ki 0.310 
Мактын OC VONO е ባውን ቸው ጻባ ፍነ тат сыла ane FIT MONS avoc | TEG 
Maximur-Continuous НЕ-РоОМЕГ,.........222...2,2..еееессен азды ceno ምናገ ss РОВ E p x Epi 

fe | 
Maximum Short Term RF Input Power (1 Minute Max.)..............................50 Milliwatts oso Ne TL TERM KONG 

| | (12.70) 
Maximum Peak Power .........9፡.9፡ u... 95996 9 19.5 Watt (3 usec Max.) MOUNTING 2 

SURFACE 0.460 + 0.010 














“Се Genes Burn TODO e (Сабе). ¿LLL Rea ae e Qh vn TAS f ард” MOUNTING HOLE 
(4.57) 2-56 UNC-2B X 0.15 (3.8) DEEP 


THREADED INSERT 
0.810 + 0010 (4) PLACES 


Weight approximately 2.0 grams (0.07 oz.) (20.57 + 0.25) 
0.095 ሽህ + 025) 


(241) 0260. 
(6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C WJ-A12/SMA12 


Gain Power Output* Intercept Point 





17 са 
= а e 
| рен» | 
2 16 E S 
= e ies 
= = 
15 = ፎ 
10 20 400 600 800 1000 1200 с 10 200 400 600 800 1000 1200 E: 
FREQUENCY - MHz FREQUENCY - MHz ^T 
ፎ 
*at 1 dB Gain Compression E 
= 
Noise Figure _ 
VSWR 10 200 400 600 800. 1000 1200 
° 4 FREQUENCY - MHz 
ші 
= 
m 
: 
ы 
E 2 
Z 0 200 400 600 800 1000 1200 





FREQUENCY - MHz 10 200 400 600 800 1000 1200 
FREQUENCY - MHz 


Typical Automatic Test Data 








Vec = 15.0 V 

Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
1.0 1.1 12 16.2 

2.0 3.1 1:2 16.2 

5.0 1.1 12 16.2 
10.0 1.5 1.2 16.1 
50.0 1.1 1:2 16.0 
100.0 1.0 12 15.9 
200.0 1.0 1.1 15.8 
300.0 1.1 1.1 15.8 
400.0 1.2 1:1 15.9 
500.0 1:2 143 16.0 
600.0 1.3 1:2 16.0 
700.0 1.3 Le 16.0 
800.0 1.3 1.3 16.1 
900.0 1.3 1.4 16.1 
1000.0 15 155 15.6 
1100.0 2.1 1.6 14.5 





Linear S-Parameters 


Frequency 511 521 512 522 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
е Re L RII a LONLA ANG 
1.0 .041 --171 6.488 -179 .082 2 098 -178 
2.0 .043 -171 6.462 -179 .082 2 .099 -178 
5.0 ‚046 -178 6.425 178 .083 0 .100 177 
10.0 .046 173 6.369 171 .083 ~2 .098 166 
50.0 .035 154 6.321 163 .083 -5 .092 150 
100.0 .024 147 6.226 153 .083 -9 .082 134 
200.0 .007 169 6.166 139 084 -15 ‚061 109 
300.0 ‚034 -91 6.134 119 083 -23 .027 59 
400.0 078 -109 6.256 99 084 -31 .026 -83 
500.0 .107 -135 6.307 78 082 -40 0566 -128 
600.0 1119 -156 6.325 55 080 -48 081 -151 
700.0 .130 -179 6.328 33 .078 -55 105 -179 
800.0 .128 146 6.352 8 .080 -63 127 146 
900.0 .138 87 6.351 -18 083 -70 .150 101 
1000.0 .202 14 6.059 -49 .086 -81 .184 50 
1100.0 .360 —43 5.333 -81 .090 -95 .230 -5 
— ልበ. RR 12a NN LER ال و ا‎ ә. 


Thermal Data: Усс = 15 Vdc 


Thermal Resistance Өјс................................ 170°C/W 
Transistor Power Dissipation Pg .................... 0.189 ሃሃ 
Junction Temperature Rise Above Case есеи 32°С 
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А17 | SMA17 


10 to 1000 MHz 
TO-8 CASCADABLE AMPLIFIER 


€ AVAILABLE IN SURFACE MOUNT 

ቀ HIGH OUTPUT POWER: +15.3 dB (ТҮР.) 
€ HIGH THIRD ORDER I.P. +27 dBm (ТҮР.) 
Ф LOW VSWR: < 1.3:1 (TYP) 

ቀ WIDE POWER SUPPLY RANGE: 













45 TO 415 VOLTS Outline Drawings 
A17 Toner ስ 
А M (1141) DA | 
° ° ° | ማም *— 0025 (0.63) 
Specifications* i x T 

















































0185: 0005 | „|| 0.018 100104699 +0.02) DIA 
Characteristics Guaranteed | ብ 0500 «0002 азы 
0° to 50°C -54° to +85°C 0.300 + 0.010 
(7.62 + 0.25) “ሠ — 
And | .— GROUND 
Frequency (Min.) 2-1100 MHz 10-1000 MHz 10-1000 MHz py Биер 
Small Signal Gain (Min.) 12 dB 10.5 dB 10 dB 
Gain Flatness (Max.) +0.2 dB +0.7 dB +1.0 dB › > 080 x 
| +DC VOLTAGE [Lo ndy, 
Noise Figure (Max.) 6.0 dB 7.5 08 8.0 05 ቃም. 
Power Output 
at 1 dB Compression (Min.) +15.3 dBm +14 dBm +13.5 dBm ا ا‎ SPEED 
VSWR (Max.) Input/Output < 1:3:1 1.8:1 26:1 SMA17 
DC Current (Max.) at 15 Volts 44 ጠል 47 mA 49 ጠል BIAS 





*Measured іп a 50-ohm system at +15 Vdc Nominal. 

Notes: 

1. WJ-CA17 is a standard WJ-A17 installed in a miniature SMA connector housing and guaranteed 
over 0°C to 50°C temperature range. 
















.075 
.005 + .001 220. 4— 050 ТҮР 
. . | 37 
Typical Intermodulation Performance at 25°C FERE ሸና on 
.012 RADIUS Y 
4 Ў 058 RADIUS ү 
Second Crder-HannoniG ን) pt тот... .... „а ен ааш. rrr +48 аВт (Тур.) 350 4031 TYP 
Second Order Two-Tone Intercept Роіпї................................................. +49 dBm (Typ.) UM | 
Third Order Two-Tone ntëroept POPE. iur አአ U U U аранын +27 dBm (Typ.) | ы, 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 


СА17 0.820 


See note 1 "Dub. |- 


Absolute Maximum Ratings 


PRODUCT LABEL AREA 

















гіс кәсше лені uu u u Йена taken Weide ትገና ሻት. dro -62°C to +125°C К 
Maximum CASE Temperature eee a acar ገ ገ 125°C i 
Maximum DC Voltage ርም ርች ተገ kas Gouda E aS e ТТІ Ter per Ln +17 Volts 0.500 (1:68 z 52) түр (2) PLACES TT 
Maximum Continuous RF Input Power................... eene 413dBm “з ERE x i 
Maximum Short Term RF Input Ромег.............................. 50 Milliwatts (1 Minute Max.) 7 E iur ap 129! 
Maximum Peak POW6rF ............ arre erant tara ou na laneo irn ቸቸ 0.5 Watt (3 psec Max.) fay ፳ዚጩ MAD 
"S" Series Burn-In Terriperature (Case) ይቸን ና ቸቸ 125°C "Suet бов ከ 
MOUNTING HOLE 

LAST THREADEDINSERT በ 

Weight approximately 2.0 grams (0.07 02.) (2057 £0.25) e 


H 
0.320 + 0.010 
* (8.12 + 0.25) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C Typical Automatic Test Data WJ-A17/SMA17 


Gain ሃርር = 15.0 V 
Frequency VSWR VSWR GAIN 






12 = еке 


MHz IN OUT DB 
ELT leer በ885 ا‎ 7-7. 





sk 
N 
Ë 
ኪን 
ጩ 






ca 1.1 i А 
т ie. наев: 20 1.1 1.2 12.8 
: ИШТЕ "ion ы B 
o 10.0 1.1 11 12.9 
0 \ 50.0 3.1 1.1 12.8 
100 1100 100.0 1.0 1.1 12.7 

cubiti: MHz OR E E ud 

400.0 1.1 1.1 12.7 

Noise Figure 500.0 1.2 14 12.9 
; 600.0 1.2 1.1 12.9 

700.0 12 1.1 12.9 

^ 800.0 1.2 1.1 12.9 
900.0 1.2 1.2 12.9 

1000.0 1.1 1.3 13.0 

1100.0 1.2 1.4 13.0 


NOISE FIGURE - dB 
ው 


> 


Linear S-Parameters 




















10 Жұртты! es 09.5 200 П Frequency 511 521 512 522 
ERESUENG Y: NE | MHz MAG АМа MAG ANG MAG ANG МАО ANG 
1.0 067 -112 4.374 -175 132 7 101 146 
x 2.0 059. -117 4.372 -175 133 6 097 147 
Power Output 5.0 043 -136 4.397 -180 133 38 078 150 
10.0 036 -167 4.406 174 1385  -1 063 150 
50.0 027 148 4.373 166 134 -3 058 140 
E 100.0 016 126 4.314 157 1385 | -7 057 126 
© 200.0 005 86 4.306 145 136 -10 052 99 
= 300.0 02 -48 4.258 129 139 -17 044 59 
a 400.0 051 -83 4.338 112 143 -23 031 8 
= 500.0 073. -118 4.392 95 146 -31 028 -44 
= 600.0 090 -136 4409 76 148 -39 038 -86 
5 700.0 100 -159 4405 58 151. -47 046 -127 
ш 800.0 111] 177 44423 39 154 -57 056 -174 
900.0 104 140 4437 20 159 -87 075 134 
1000.0 069 9 4463 -І 161 -79 41786 
FREQUENCY - MHz 
1100.0 086  -18 4468 - -24 .164 -94 183 42 
*at 1 dB Gain Compression ا‎ < n oO SS — 
VSWR 


Thermal Data: Vcc = 15 Vdc 


Thermal Resistance Өјс................................ 130°C/W 
Transistor Power Dissipation Pg .................... 0.376 W 
Junction Temperature Rise Above Case Тіс....... 49°C 





FREQUENCY - MHz 
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A18-1 / SMA18-1 


10 to 1000 MHz 
TO-8 CASCADABLE AMPLIFIER 


ቀ AVAILABLE IN SURFACE MOUNT 

ቀ HIGH DYNAMIC RANGE 

ቀ HIGH OUTPUT POWER: +16 dBm (ТҮР) 
Ф HIGH THIRD ORDER І.Р: +30 dBm (ТҮР) 
€ LOW NOISE: 3.8 dB (TYP) 





Specifications” 
Characteristics Typical Guaranteed 
0° to 50°C -54° to +85°C 
Frequency (Min.) 5-1100 MHz 10-1000 MHz 10-1000 MHz 
Small Signal Gain (Min.) 14.7 dB 14 dB 13.5 0B 
Gain Flatness (Max.) < +0.3 dB +0.5 dB +1.0 dB 
Noise Figure (Max.) 3.8 dB 5.0 dB 5.5 dB 
Power Output 
at 1 dB Compression (Min.) +16 dBm +15 dBm +14.5 dBm 
VSWR (Max.) Input/Output etoi 1.8:1 2.0:1 
DC Current (Max.) at 15 Volts 44 ጠል 46 ጠል 46 ጠል 
*Measured іп a 50-ohm system at +15 Vdc Nominal. 
Notes: 
1 WJ-CA18 is a standard WJ-A18 installed in a miniature SMA connector housing and guaranteed 
over 0°C to 50°C temperature range. 
Typical Intermodulation Performance at 25°C 
Second Order Harmoric-Intercept: Pont L L... O e +45 dBm (Typ.) 
Second Order Two Tone intercept Point ......................... eee cts +42 dBm (Typ.) 
Third Order. Two Tone MEO ሚሳ Ce se нана енени вана наде ооз +30 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Tempor INO „аана ьн нона дла таене анна e -62°C to +125°C 
Maximum Gase Тете a u ንን weplg ue ን ግት цинка ና ም ይማ ን ንት 125°C 
Na D lD y u l ቸን ማከ re toan in е ከና ላማን ዓን. +17 Volts 
Maximum Centangous HPdnput РӨМЕТ co. ሻያ ቸን ገናናና ው +13 dBm 
Maximum Short Term RF Input Power. .................... dias 50 Milliwatts (1 Minute Max.) 
Maximum POSICPOWDE. Ду еи a Н ሻንካ ናካ ችኝ ምንና ማች 0.5 Watt (3 вес Мах.) 
"5" Series Burn-in Temperature (Сабе) uu LIS ui nd aqu nk si яа ARX ERR Re дане: 125°C 


Weight approximately 2.0 grams (0.07 oz.) max. 
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Outline Drawings 











A18-1 _,| 0450 
(1141) 1А | = 
መረሙ ER ዊመ | 
0.200 
(5.08) 1 
= —*— 0025 (0.63) 
ተ | | \ 
0.185 + 0.015 | | +0.001 
[470 + 0.38) T 
0.300 + 0.01 
(7.62 + 0.25) — 
DIA. B.C 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.005 (.13) UNLESS OTHERWISE SPECIFIED 


SMA18-1 


BIAS 


IN OUT 


0 N/C 450 


075 
‚005 + .001 | 25 > 
| | 375 


«<-.050 ТҮР 














016 + .002 
Y 


А .200 


.350 va 031 ТҮР 
Же 

rA | 

ОЗ ኮ-“ 

ፐሃዞ 45" 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

+.010 (.25) UNLESS OTHERWISE SPECIFIED 



















See note 1 
04 
0500 (1,6%) 
uum |] [° 
i | 
[expo 
qu uy к | RF CONNECTOR t 
0.310 INPUT SMA JACK (FEMALE) 0.500 
(7.87) (2) PLACES (12.70) 
| MOUNTING 
"SURFACE 0460 + 0.010 
(11.68 + 0.25) “፦ 
0.18 MOUNTING HOLE 
(4.57 2-56 UNC-2B X 0.15 (3.8) DEEP 
' ==. THREADED INSERT 
0.810 + 0010 (4) PLACES 
(20.57 + 0.25) F 
) 46 - 
1 0.320 + 0.010 


0.095 E. 2-17 (8.12: 0.25) 
(241) 0250 
(6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C WJ-A18-1/SMA18-1 


Gain Power Output* Intercept Point 


70 
жн 2ND HARMONIC 









10 100 200 400 600 800 1000 1200 
FREQUENCY - MHz 


POWER OUTPUT - dBm 





INTERCEPT POINT - dBm 
сл 
о 


2ND ORDER TWO-TONE 
| 
10 100 200 400 600 800 1000 1200 380 ORDER TWO-TONE 


Noise Figure FREQUENCY - MHz - 


* at 1 dB Gain Compression 10100200 400 600 800 1000 1200 
FREQUENCY - MHz 





5 


VSWR 


NOISE FIGURE - dB 
> 


3 
10 100 200 400 600 800 1000 1200 
FREQUENCY - MHz 





10 100 200 400 600 800 1000 1200 
FREQUENCY - MHz 


Typical Automatic Test Data 











Vcc = 15.0 V Vec = 5.0 V 
Frequency VSWR VSWR GAIN | Frequency VSWR VSWR GAIN 
MHz | IN OUT DB MHz IN OUT DB 
1.0 1:2 1:2 14.8 1.0 1.4 1.3 13.2 
2.0 1.1 LE 14.8 2.0 1.4 1.3 13.2 
5.0 1.1 1.1 14.9 5.0 1.3 1.3 13.2 
10.0 1.0 1.0 14.9 10.0 1.3 1.3 13.3 
50.0 1.0 1.0 14.8 50.0 1.3 1.3 13.2 
100.0 1.1 1.0 14.7 100.0 1.3 1.3 13.1 
200.0 1.1 1.0 14.6 200.0 1.3 1.3 13.0 
300.0 1.1 1.1 14.6 300.0 1.3 1.3 13.0 
400.0 1.2 US 14.8 400.0 1.4 1.4 13.1 
500.0 1.2 1,2 15.0 500.0 1.3 1.5 13.2 
600.0 1.2 1.2 15.1 600.0 1.3 1.5 13.3 
700.0 1.2 1.3 15.2 700.0 1.3 15 13.4 
800.0 T 1.3 15.3 800.0 1.3 1.6 13.3 
900.0 1.1 1.4 15.4 900.0 1.4 1.6 13.2 
1000.0 1.2 1.5 15.4 1000.0 1.7 1.6 12.8 
1100.0 1.6 1.6 15.0 1100.0 2.2 1.6 12.0 
Linear S-Parameters Linear S-Parameters 
Frequency 511 521 $12 $22 Frequency S11 $21 $12 522 
MHz MAG ANG MAG ANG MAG ANG MAG ANG MHz MAG ANG MAG ANG MAG ANG MAG ANG 
1.0 ‚078 —65 5.517 -174 .107 8 .078 110 1.0 158 -24 4.554 -174 120 8 122 50 
2.0 .068 -64 5.511 -175 107 7 071 110 2.0 153 -23 4.581  -175 121 7 118 45 
5.0 038 -61 5.543 -179 109 3 046 100 5.0 139 -18 4.587 -179 122 3 115 26 
10.0 016 ፦44 5.529 175 110 -1 022 73 10.0 127 -18 4.607 174 123 -1 119 2 
50.0 022 9 5.513 167 111 ፦4 015 42 50.0 133 -21 4.582 166 123 -4 120 -14 
100.0 028 9 5.443 159 111 -7 014 12 100.0 134 -35 4.537 158 123 -7 120 —28 
200.0 040 -5 5.377 147 112 -11 020 —28 200.0 140 -54 4.478 145 124 -11 127 -46 
300.0 055 —28 5.361 132 113 -18 037 -74 300.0 145 -79 4.446 129 126 -18 143 -73 
400.0 077 -51 5.495 116 117 -25 066 -113 400.0 150 -106 4.539 112 131 -24 169 -103 
500.0 075 -76 5.610 100 119 -33 089 -147 500.0 146 -137 4.582 95 135 -32 188 -132 
600.0 075 -92 5.711 81 121  -41 101 -175 600.0 137 -168 4.632 75 139 -41 201 -161 
700.0 077 -110 5.758 63 124 -49 117 158 700.0 128 157 4.651 56 144 -50 211 172 
800.0 066 -141 5.836 44 127 -58 139 127 800.0 128 112 4.624 35 148 -60 224 141 
900.0 035 143 5.916 24 131 -68 166 93 900.0 170 63 4.557 14 153 -71 233 107 
1000.0 078 39 5.890 1 134 -79 196 55 1000.0 251 17 4.345 -9 152 -84 236 70 
1100.0 216 -8 5.651 -24 134 -93 223 12 1100.0 371 -22 3.970 -33 151 -96 225 29 





Thermal Data: Vcc = 15 Vdc 


ThermakhBesistance Өг ................. ... . ..----..›-.››.. 145°C/W 
Transistor Power Dissipation Pg ...................... 0.40W 
Junction Temperature Rise Above Case Те. 58°С 
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10 to 1000 MHz 
TO-8 CASCADABLE AMPLIFIER 


@ AVAILABLE IN SURFACE MOUNT 


ቀ HIGH OUTPUT POWER: +22.5 dBm (TYP) 


ቀ HIGH THIRD ORDER І.Р. +35 dBm (TYP) 
ቀ MEDIUM NOISE FIGURE: 6.0 dB (TYP) 


А19-1 / SMA19-1 








Outline Drawings 


A19-1 



















‚ рй qe 
0.200 
„ж А ж Жап -!- 00 (0.63) 
Specifications NE ) 
олв5 +00151 | = ТЕ. 0.018 200146 +0.02) DIA. 
Characteristics Typical Guaranteed ia 852009. Е ans, 
12.70 
0° to 50°С -54° to +85°C RSE SE 
(7.62 + 0.25) —> ج‎ 
3 "E GROUND 
Frequency (Min.) 10-1100 MHz 10-1000 MHz 10-1000 MHz LM Ree ENS 
Small Signal Gain (Min.) 11.5 dB 10.5 dB 10.0 dB SEV 
Gain Flatness (Max.) +0.2 dB +0.6 dB +0.8 dB “ass / 
А ። + DC VOLTAGE — Қы” 
Noise Figure (Мах.) “Әм TEA ፈረ 
30-600 MHz 6.0 dB 7.0 dB 7.5 dB iE 
10-1000 MHz 6.5 dB 8.0 dB 8.5 dB E pre 
Power Output at SMA19-1 
1 dB Compression (Min.) -22.5 dBm +20.5 dBm +20.0 dBm BIAS 
VSWR (Max.) Input/Output E51 1 20:1 4 —. 
DC Current (Мах.) at 15 Volts 90 mA 94 mA 99 mA IN OUT 
3 
*Measured in a 50-ohm system at 15 Vdc Nominal. i N/C 450 
Notes: 
1. WJ-CA19-1 is a standard WJ-A19-1 installed in a miniature SMA connector housing and guaranteed "T 075 — a 
over 0°C to 50°C temperature range. ИС" | 
oic: 016 4.002 
.012 RADIUS Y ማሸ 
Typical Intermodulation Performance at 25°C M xs 
| 
Second Order Harmonic Intercept Point ..........:........... n. ............... 8 458 dBm (Typ.) Ш MEE 
Second Order Two-Tone Intercept Роіпії...............................................:: +51 dBm (Typ.) "EBD (257041555 OTHERWISE SPECIFIED. 
Thi Order TWo- Tone Intergept POME US... eo cena ru negata bna o вад тайанар +35 dBm (Typ.) Es 
CA1 9-1 (20.82) 


Absolute Maximum Ratings 


See note1 
PRODUCT LABEL AREA 



















| 1 — түр (2) PLACES | 030 
SOFAS’ ТӘНІрӘТӘШІе.. E l enenatis s n Toa ntu PN i ት pansa ap | ን sist 
Maximum ТЕКСІН የዳ አች ቸት ችን ሎቱን ም ው ዓስ wa | በፎ" 86. -. . 
Malum DO WEBS а በቀ ጻጋ ችና ሃና a s +17 Volts | የ87 ORAS ለክ 06 (229 
Maximum Continous HE при Роме... u... ul. UL ላ. an +13 dBm  '578 wo | d 
Maximum Short Term RF Input Power (1 minute тах.)............................ 100 Milliwatts а 259 АСЗ XÛ 1 68 DEEP 
Maximum Faak Роме... он она n a ክና 0.5 Watt (3 usec Max.) eg а 
"S" Series Burn-in: Temperature (Саве) G lU UU A uE ሺ кек кеда 125°С х ነ одо 

0.09 ቷ0. 


Weight approximately 2.0 grams (0.07 oz.) 
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DIMENSIONS ARE IN INCHES (MILLIMETERS) 
3.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C WJ-A19-1/SMA19-1 















Gain Intercept Point 
13 70 
со Е 
T © 2nd HARMONIC Vec = +15 VDC 
z 12 ' 60 
5 z 
; & 50 
10 _ i i 400 500 900 1000 - | 15 VDC 
du 
FREQUENCY - MHz š 40 за 3rd ORDER TWO-TONE Vgc = +15 VDC 
= „gl 3rd ORDER TWO-TONE V cc = +12 ሃሮ —a 


Noise Fi | 0 100 20 300 400 500 600 700 800 900 1000 
ое Figure FREQUENCY - MHz 
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Typical Automatic Test Data 











NOISE FIGURE - dB 
с. 

































































Vcc = 15.0 V 
5 A eC ONERE 
Frequency VSWR VSWR GAIN 
4 MHz IN OUT DB 
10 100 200 300 400 500 600 700 800 900 1000 vin” «a t * ms y eye 
FREQUENCY - MHz 2.0 1.1 14 11.9 
5.0 1.0 1.1 12.0 
Power Output* 10.0 1.0 14 12.0 
50.0 1.0 1.1 12.0 
24 100.0 1.0 1.1 11.9 
Е 200.0 1.1 1.0 11.9 
B 300.0 1.1 1.0 11.8 
5 400.0 1.2 1.1 12.0 
= 22 500.0 1.2 1.1 12.1 
° 600.0 1.3 1.1 12.3 
፳ ol 700.0 1.2 12 12.3 
2 800.0 1.3 1.2 12.3 
20 900.0 1.3 4.2 12.3 
10 100 200 300 400 500 600 700 800 900 1000 1000.0 1.2 1.3 12.3 
FREQUENCY - MHz 1100.0 1.3 1.3 12.2 
ж H H . 
at 1 dB Gain Compression Linear S-Parameters 
Frequency 511 521 $12 $22 
VSWR MHz MAG ANG MAG ANG MAG ANG MAG АМО 
1.0 034 -138 3.947 -167 139: 14 077 -153 
2.0 033 -140 3.946 -169 3140 12 069 -156 
5.0 024 -151 3.978 -176 141 6 0446 -172 
10.0 023 -164 3.994 176 143 0 .034 . 169 
50.0 015-4122 3.978 168 143-4 .030 156 
100.0 014 -137 3.930 160 448 -7 026 145 
200.0 029 -126 3.917 149 144 -12 047” 77421 
300.0 044 -118 3.903 134 146 -18 003 -35 
0 100 200 30 40 50 60 700 800 900 1000 400.0 078 -124 3.996 119 150 -25 .030 -103 
FREQUENCY - MHz 500.0 100 -146 4.043 103 153 -33 052 -128 
600.0 114: -164 4.102 86 155 -41 067 -147 
700.0 ATO -178 4.118 69 159 -50 081 -167 
800.0 123 159 4.134 51 163 -58 093 166 
900.0 Л16 124 4.137 33 168 -68 108-455 
1000.0 .099 75 4.132 13 172  -78 .119 93 
1100.0 .116 9 4.070 a7 477 -90 146 47 
Vcc = 12.0 V Linear S-Parameters 
Frequency VSWR VSWR GAIN Frequency 511 521 512 522 
MHz IN OUT DB MHz MAG АМО MAG АМО MAG ልክዕ MAG ANG 
LNA LL ¿A aw Ж DB. ааа Cam Аче, MAG — ANG C MAG y ANG 
1.0 1.1 1.2 11.9 1.0 034 -143 3914 -167 139 14 074 -150 
2.0 1.1 1.1 11.9 2.0 032 -142 3.929 -169 3140 12 066 -154 
5.0 1.0 1.1 11.9 5.0 023 -147 3.954 -176 141 6 042 --- —170 
10.0 1.1 1.1 12.0 10.0 .026 -158 3.970 176 142 1 020:- 472 
50.0 1.0 1.0 11.9 50.0 013 -178 3.940 168 143 -3 024 163 
100.0 1.0 1.0 11.8 100.0 015 -137 3.912 160 443 -7 021 158 
200.0 1.1 1.0 11.8 200.0 031 -120 3.803 148 144 -11 013 157 
300.0 1.1 1.0 11.8 300.0 060 -124 3.872 134 447 17 014 -119 
400.0 1.2 1.1 12.0 400.0 081 -130 3.959 118 152 -24 044 -125 
500.0 1.2 1.1 12.1 500.0 110 -153 4.014 102 155 -32 069 -145 
600.0 13 1.2 12.2 600.0 120: -- +174 4.063 84 159 -40 086 -163 
700.0 1.3 12 12.2 700.0 124 169 4.081 67 163 -48 202, -፣ጎ76 
800.0 1.3 1.3 12.2 800.0 .129 146 4.088 48 169 -57 120° 150 
900.0 1.3 1.3 122 900.0 427^ o tt 4.094 30 176 -67 .139 118 
1000.0 1.3 1.4 12.2 1000.0 124 59 4.059 10 ABT - =76 .164 83 
1100.0 1.4 1.5 12.0 1100.0 162 -0 3.974 -10 1185 -90 .199 42 
Thermal Data: Усс = 15 Vde 
Thermal Resistance Өјс................................ 100°C/W 
Transistor Power Dissipation Pg .................... 0.907 W 


Junction Temperature Rise Above Case Tignes 91?C 
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A21-1/ SMA21-1 ` à 


10 to 1200 MHz 
TO-8 CASCADABLE AMPLIFIER 






€ AVAILABLE IN SURFACE MOUNT 

Ф LOW NOISE: < 2.8 dB (ТҮР) 

€ LOW VSWR: 1.5:1 (TYP) 

@ HIGH SINGLE STAGE GAIN: 15 dB (TYP) 


Outline Drawings 


ites A21-1 i 
Specifications* | 


E ple 4 0.025 (0.63) 
Characteristics Typical Guaranteed | 
cT ae 4 
0° to 50°C -54° to +85°C o1 roma | к. 0018900049 +0.02) DIA. 


(12.70) 


0450 
(1141) DIA 





| m 








Frequency (Min.) 1-1300 MHz | 10-1200 MHz | 10-1200 MHz osa у А _ 

Small Signal Gain (Min.) 15.5 dB 14.0 dB 13.5 dB S GROUND 

Gain Flatness (Max.) +0.3 dB +0.5 dB x1.0 dB 50-OHM INPUT 50-OHM OUTPUT 
Noise Figure (Max.) < 2.4 dB 3.5 05 3.9 dB амы 


Power Output 

























+ DC VOLTAGE 45 + 3 
at 1 dB Compression (Min.) -1.0 dBm -2.0 dBm -3.0 dBm 
Va о አ СААЯ "t 524 жеді DIMENSIONS ARE IN INCHES (MILLIMETERS 
DC Current (Max.) at 15 Volt 10 mA 11 ጠል 12 ጠል + 005 (13) UNLESS OTHERWISE SPECIFIED 
SMA21-1 
“Measured іп a 50-ohm system at +15 Vdc Nominal. BIAS 
Notes: 450 — 
1. WJ-CA21-1 is a standard WJ-A21-1 installed in a miniature SMA connector housing and guaranteed 
over 0°C to 50°C temperature range. IN OUT 
. . | | 
Typical Intermodulation Performance at 25°C ж. 
075 
005 + .001 225 >] |<.050 TYP 
Second Order Harmonic Intercept Роіпі ................................................ +17 dBm (Typ.) | А, 
Second Order Two Tone Intercept Роіпії..........................................:...... +11 dBm (Typ.) 012 RADIUS Te 
Third Order Two Tone IMOFCEDLF OLR u a L IK. чы +11 dBm (Typ.) улы ж የ: 
| y 031 TYP 
170 н е 
ТҮР 45° 
Absolute Maximum Ratings DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
Storage Temfierature.... 21...12... S L SUS Дел -62°C to+125°C Ар), 1 . EON 
Maximum Case Temper&itifé aa. sa un ауа ባቸ በው {жс Pe ... ЕГ, PRODUCT LABEL AREA 
Maximum СОВО аон азды Ренан E +17 Volts nde ПЕС 
Maximum Continuous RF Input Power... +13 dBm шо ' 
4 ones А 0.500 | 
Maximum Short Term RF Input Power .............................. 50 Milliwatts (1 Minute Max.) መ ገ ` 
Maximum Peak POWO ex. Bra recae иды. a ata T а-л... АШ. 0.5 Watt (3 psec Мах) ` “ፍው 
"S"Series Burn-in Temperature (Сазе)... a ናና ቸዋ 125"ር 930 ከ." | 8ሊህርጻየ84,8 . 8 
MOUNTIN (11.68) 


G 
SURFACE 0.460 + 0.010 
(11,68%'0.25) ean. 
MOUNTING HOLE 
2-56 UNC-2B X 0.15 (3.8) DEEP 
THREADED INSERT 
(4) PLACES 


Weight approximately 2.0 grams (0.07 oz.) 0160 | 
ES 
(20.57 + 0.25) | 








OH 
0.320 + 0.010 
(8.12 + 0.25) 


4 
tie 
005 s| ےا‎ 
(2.41) 020 

(6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C WJ-A21-1/SMA21-1 
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Typical Automatic Test Data 


ሎጋ 


NOISE FIGURE - dB 
со 








Vec = 15.0 V 
10 100 200 400 600 800 1000 1200 ОО ТШШ መሚ Can 
FREQUENCY - MHz “Hie ከ! PUT DH 
1.0 1.3 1.4 14.7 
E 2.0 1:3 1.3 14.8 
Power Output 5.0 12 1.3 14.8 
Ë 10.0 1.2 1.2 14.8 
ጩ 4 50.0 12 1.2 14.8 
i 100.0 1.2 1.2 14.7 
E 200.0 1.2 1.2 14.5 
& 2 300.0 1.2 1.2 14.5 
= 400.0 1.3 1.2 14.6 
e ; 500.0 1.4 1.2 14.7 
ፎ 0 =-= == қ 600.0 1.4 12 14.7 
= Га = S na 700.0 1.5 1.2 14.8 
a 9 - 55°C 800.0 1.5 1.2 14.8 
900.0 1.5 1.1 14.9 
10100200 400 600. g00 1000 1200 1400 1000.0 1.4 1.1 15.0 
FREQUENCY - MHz 1100.0 1.4 1.2 14.9 
| si 1200.0 1.6 1.5 14.6 
* at 1 dB Gain Compression 1300.0 2.2 1.9 13.8 
Linear S-Parameters 
Frequency 511 521 512 522 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
1.0 142 -128 5.442 -160 102 23 173 --131 
2.0 117 -150 5.489 -170 105 12 127 -451 
5.0 102 -167 5.501 -177 107 5 hes x51 70 
10.0 098 -174 5.502 -180 107 2 108 -178 
50.0 097 178 5.474 171 108 = 104 159 
100.0 086 171 5.437 161 108 “7 101 137 
š 200.0 087 -175 5.329 144 109 -14 .093 96 
10 100 200 400 600 800 1000 1200 300.0 102-168 5.280 127 108 -22 084 58 
400.0 128 -170 5.369 110 108  -30 072 18 
FREQUENCY - MHz 500.0 370 179 5.427 93 107 -38 071 -18 
600.0 182 161 5.457 74 105 -46 078 -52 
700.0 188 146 5.482 55 103 -54 083 -85 
800.0 188 127 5.504 36 102 -62 073. -118 
900.0 185 101 5.567 16 4068. ማሰ 05172 --16ፎ 
1000.0 167 67 5.612 -6 104 ` `“ 279 040 109 
1100.0 159 14 5.5571 -30 106 -88 091 29 
1200.0 2397-45 5.389 -56 110 -101 196 -16 
1300.0 375 -94 4.8/4 -84 109 -117 847፣ሩ7!፡ሩ51 


Thermal Data: Vcc = 15 Vde 


Thermal Flesistafibe We dusau e 171°C/W 
Transistor Power Dissipation Pg .................... 0.053 W 
Junction Temperature Rise Above Case uU 9°C 
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А24 / SMA24 


5 to 1500 MHz 
TO-8 CASCADABLE AMPLIFIER 


ቀ AVAILABLE IN SURFACE MOUNT 
ቀ HIGH GAIN - TWO STAGES: 20.0 dB (TYP) / 
ቀ ULTRA LOW PHASE DEVIATION 

FROM LINEARITY: < +2.5°, 100-1500 MHz 
€ LOW VSWR: <1.4:1 (TYP) 











ቀ MEDIUM LEVEL OUTPUT: +8 dBm (TYP) Outline Drawings 
А4 | | 

0.200 

ығы ' | + 0.025 (0.63) 
Specifications* ТИЕГІ 

-»| 0.500: 0.002 les አ 
[s 

Characteristics Typical Guaranteed |; rr sl we 


DIA. B.C. 


10° to 50°C -54° to +85°C 


GROUND 









































50-OHM INPUT 50-OHM OUTPUT 
Frequency (Min.) 2-1700 MHz 5-1500 MHz 5-1500 MHz ቁ J 
0 
Small Signal Gain (Min.) 20.0 dB 19.0 dB 18.0 dB ም ms те]. 
Gain Flatness (Max.) < +0.4 dB +0.8 dB +1.0 dB 
Noise Figure (Max.) 4.2 dB 5.3 dB 5.8 dB 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
Power Output at +.005 (.13) UNLESS OTHERWISE SPECIFIED 
1 dB Compression (Min.) +8.0 dBm +7.0 dBm +6.5 dBm SMA24 
VSWR (Max.) Input/Output < 1.4: 2.0:1 2.0:1 ቡ 
A50 — 
DC Current (Max.) at +15 Volts 34 mA 38 mA 40 mA 
IN OUT 
"Measured in a 50-ohm system at +15 Мас Nominal. Vil | 
Notes: 0 NC 450 
1. WJ-CA24 is a standard WJ-A24 installed in a miniature SMA connector housing and guaranteed 
over 0°C to 50°C temperature range. ons = om air 2 oe 
375 
050 4 
" š 6 012 RADIUS Ju "is 
Typical Intermodulation Performance at 25°C 068 RADIUS p 
| 350 г 031 ТҮР 
| УА 
Second Order Harmonic Intercept Point .............................:.................. +47 dBm (Typ.) im 0 በጊ м2 
y 45 
Second Order Two Tone Intercept Роіпі................................................. +42 dBm (Typ.) BERE CREARE A Toad ue tn 
Third Order Two Tone Intercept POM. sus Ea e +20.5 dBm (Typ.) s.010 (25) UNLESS OTHERWISE SPECIFIED 
CA24 
. . кае PRODUCT LABEL AREA 
Absolute Maximum Ratings 
0.460 cb dug OUTPUT 
Storage TONDO c bcati me iaso ን tuae ውሸ ናና ማዋ асыра -62°C to+125°C ж ., x (so) TYP () በርሄ | (727) 
. 2) Y 
Maximum Case Temperate የነን ዓዱ L AS በቹ በ ይ ic ~ E rO jo . (Жез 
hn DE VO MEME ——À +20 Volts ГТ INPUT E Fe „Ж . КА 
Maximum Continuous RF Inpat PONET LULU saa ዋን +7 dBm ያዉ ji Tr a 
Maximum Short Term RF Input Power.............................. 32 Milliwatts (1 Minute Max.) ና etos ——> TT 
Maximum Peak Power.................... UU a a a ባገ 0.5 Watt (3 usec Max.) -— THREADED NSERT Lol 
" series Burn-i Temperature (Саве) arda RAR I S a v eene an ናቸ 125°C жайыла” 
ТЕ сч 


Weight approximately 2.27 grams (0.08 02.) тах. 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C WJ-A24/SMA24 





Gain Power Output* VSWR Input 

Е 

со 

709 

፦ 

a cc 

3 2 

= > 

ፎ 

ш 

= 

& 10 200 400 600 800 1000 1200 1400 1600 0.50 

FREQUENCY - МН; 0 200 400 600 800 1000 1200 1400 1600 1800 





j | FREQUENCY — MHz 
10 200 400 600 800 1000 1200 1400 1600 *at 1 dB Gain Compression 


FREQUENCY - MHz 
Intercept Point, 3rd Order 
VSWR Output Two Tone 


Noise Figure 












E 
፡ 2.00 = 33 
© 
А. A 15 Vd ኻ = 
T | ጋሪ ፡ 
ፎ ас 1.80 = 
o 4— зей TUE gU 
БІТ dme Š 
= : ШЕ +12 V 1.00 ርን 21 
2 30 200 400 600 800 1000 1200 1400 1600 = % 
= = 
ር dadia uku 0500200 400 600 800 1000 1200 1400 1600 1800 = 10 200 400 600 800 1000 1200 1400 1600 
FREQUENCY — MHz FREQUENCY - MHz 
е ° 
Typical Automatic Test Data 
Vcc = 15.0 V Vcc = 12.0 V 
Frequency VSWR VSWR GAIN Frequency VSWR VSWR GAIN 
MHz IN OUT DB MHz IN OUT DB 
1.0 1.5 1.4 20.3 1.0 12 1.4 19.8 
2.0 1 1.2 20.4 2.0 1:2 1.2 19.9 
5.0 1.1 151 20.5 5.0 1.1 1.1 20.0 
10.0 1.1 20.5 10.0 4.4 1.1 20.0 
50.0 1.1 20.6 50.0 lea 7:1 20.1 
100.0 1.0 1.2 20.7 100.0 411 1:2 20.1 
200.0 1:1 1.2 20.8 200.0 1.1 12 20.3 
300.0 1.0 1.3 20.7 300.0 1.1 1.3 20.2 
400.0 1 12 20.3 400.0 4:1 12 19.9 
500.0 1.1 1.2 20.2 500.0 1.2 T2 19.7 
600.0 1.2 1.2 20.4 600.0 1.2 1.2 20.0 
700.0 1.2 152 20.6 700.0 1.3 1.2 20.1 
800.0 1.3 1.2 20.7 800.0 1.3 1.2 20.3 
900.0 1.4 1:2 20.8 900.0 1.4 1:2 20.4 
1000.0 1.4 1.2 21.0 1000.0 1.5 ®2 20.5 
1100.0 1.5 1.2 21.0 1100.0 1:5 1:2 20.6 
1200.0 1,5 1.2 20.9 1200.0 15 Tad 20.5 
1300.0 1.6 1.1 21.0 1300.0 1.6 1:1 20.5 
1400.0 15 Wel 21.0 1400.0 1.6 1.1 20.5 
1500.0 1.5 1.2 21.1 1500.0 1.5 1.3 20.7 
1600.0 1.5 1.4 21.1 1600.0 1.6 1:5 20.6 
1700.0 1.2 17 21.0 1700.0 1.8 1.8 20.3 
Linear S-Parameters Linear S-Parameters 
Frequency $11 521 $12 $22 Frequency $11 $21 $12 $22 
MHz MAG ANG MAG ANG MAG ANG MAG ANG MHz MAG ANG MAG ANG MAG ANG MAG ANG 
1.0 187 -64 10.404 22 028 18 155 -97 1.0 146 -64 9.783 22 028 18 157 -98 
2.0 092 -77 10.517 11 024 4 092 -117 2.0 091 -65 9.923 11 026 6 094 -119 
5.0 029 -68 10.627 3 ዐ23 3 061 -146 5.0 043 -38 10.019 3 024 3 063 -148 
10.0 019 -36 10.633 0 024 2 056 -161 10.0 040 -15 10.024 0 024 2 058 -162 
50.0 019 -49 10.680 -10 024 0 061 -173 50.0 038 -32 10.071 -10 025 0 063 —175 
100.0 021 —65 10.786 —21 024 -1 073 179 100.0 039 -43 10.174 -21 025 -1 074 177 
200.0 028 -128 11.014 -45 026 -4 101 152 200.0 045 -92 10.345 -45 027 -4 098 151 
300.0 014 -173 10.824 -69 027 -10 117 119 300.0 025 -98 10.226 -69 028 -11 112 119 
400.0 034 -09 10.407 -91 028 -18 108 83 400.0 042 -61 9.851 -91 029 -17 104 84 
500.0 068 -72 10.193 -111 028 -26 084 55 500.0 084 -90 9.659 -111 028 -26 079 55 
600.0 091 -101 10.483 -132 026 -33 076 37 600.0 110 -109 9.947 -132 027 -31 070 37 
700.0 110 -115 10.678 -154 026 -37 083 15 700.0 124 -122 10.146 -155 027 -36 075 14 
800.0 131 —129 10.894 -177 025 -42 090 -13 800.0 147 -137 10.362 -178 026 -40 079 -14 
900.0 152 -148 11.004 160 025 -46 096 -39 900.0 168 -155 10.490 159 026 -47 082 -41 
1000.0 176 -165 11.176 136 025 -52 093 -69 1000.0 187 -175 10.599 135 026 -52 077 -71 
1100.0 196 176 11.215 112 024 -59 092 -100 1100.0 207 168 10.655 111 025 -56 072 -104 
1200.0 204 158 11.139 88 025 -64 083 -130 1200.0 215 150 10.596 86 025 -62 062 -139 
1300.0 219 137 11.184 64 024 -68 063 -171 1300.0 226 128 10.626 62 026 -68 045 165 
1400.0 212 114 11.236 38 026 -74 057 122 1400.0 226 102 10.647 36 028 -74 060 89 
1500.0 .198 79 11.415 12 5097 -82 .089 54 1500.0 .213 66 10.780 9 .029 -81 113 36 
1600.0 .203 32 11.414 -18 .030 -90 .164 8 1600.0 .226 19 10.719 -21 .033 ፦91 .196 -3 
1700.0 .246 -27 11.279 -50 035 -101 246 -30 1700.0 .282 -37 10.402 -54 037 -105 ‚277 -38 


Thermal Data: Vcc = 15 Vdc 


Thermal PeSISIBHCO Өндә... 141°C/W 
Transistor Power Dissipation Pg .................... 0.185 W 
Junction Temperature Rise Above Case Tig eons 26°C 
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A25-1 / SMA25-1 


2 to 1500 MHz 
TO-8 CASCADABLE AMPLIFIER 


% AVAILABLE IN SURFACE MOUNT 
@ LOW NOISE: < 3.4 dB (TYP) 
ቀ MEDIUM POWER OUT: +9.0 dBm (TYP) 
Ф LOW VSWR: < 1.7:1 VSWR (ТҮР) 
@ WIDE POWER SUPPLY RANGE: 
+5 to +15 VOLTS 


Specifications* 
Characteristics Typical Guaranteed 
69076 -54° to +85°C 

Frequency (Min.) 1-1600 MHz 2-1500 MHz 2-1500 MHz 
Small Signal Gain (Min.) 13:5 dB 13.0 dB 12.5 dB 
Gain Flatness (Max.) +0.4 dB 0.5 dB +0.7 dB 
Noise Figure (Max.) 

10-600 « 3.0 dB 3.5 dB 4.0 dB 

2-1500 « 3.8 dB 4.5 dB 5.0 dB 
Power Output 

at 1 dB Compression (Min.) +9.0 dBm +8.0 dBm +7.5 dBm 
VSWR (Max.) Input/Output <ን:ያ:1/ 1.2.4 2.0:1 2.0:1 
DC Current (Max.) at 15 Volts 24 ጠል 27 ጠል 28 ጠል 





“Measured іп а 50-ohm system at +15 Мас Nominal. 

Notes: 

1. WJ-CA25-1 is a standard WJ-A25-1 installed in a miniature SMA connector housing and guaranteed 
over 0°C to 50°C temperature range. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point ..:....... uu. ......... е... +36 dBm (Typ.) 
Second Order Two Tone ІпеегсереРбіпі..;;........2...........ə............... +30 dBm (Typ.) 
Third Order Two Tone: Intercept ORs aa SSeS кабза a +22 dBm (Typ.) 


Absolute Maximum Ratings 


52118 10:11: tempe dd] C oS Sm “ቀሩት ችን erp tb ቸልተኞች ЕТЕ CECI URN RDUM -62°C to +125°C 
Maximum Case-Temperatures..... 23. La ያቸ онен оос ግ ግማ 12520 
Maximum- OC VORNADO cd “ТТТ ИТТІ +18 volts 
MaximpinEGoninuogs EF IDET POWER ወቸ ትንኝ ንና ናች ናም ገን sapa +13 dBm 
Maximum Short Term RF Input Power .............................. 50 Milliwatts (1 Minute Max.) 
Maximum Pese P OEE a жы lll тас u asal 0.5 Watt (3 usec Max.) 
"S" Series Вит Temperato (CaS E) 2e ea mesa tha rien pi tna ызды 125°C 


Weight approximately 2.0 grams (0.07 oz.) 





Outline Drawings 














A25- 1 - | 0450 
| aran DIA | PF 
Y 
0.200 
608 ) | 
id AS —'— 0.025 (0.63) 
ተ | ) 
ተ | | +0.001 
0.185 + 0.015 — 1 0.018 (0.46 +0.02) DIA. 
(4.70 + 0.38) 2002 "065 
->|- 0500 + 0.002 > 
(12.70) 
DIA. 
0.300 + 0.010 | 
[762 + 0.25) — ድ-- 
ሀ 8.6. | 
GROUND 
50-OHM INPUT 50-OHM OUTPUT 
% 0.033 / 
(0.84) 
5672 
+ DC VOLTAGE ТҮР 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.005 (.13) UNLESS OTHERWISE SPECIFIED 


SMA25-1 


BIAS 


IN OUT 


075 
o5 zh 


005 + .001 
| 375 


4--.050 ТҮР 













016 %.002 
012 RADIUS 


058 RADIUS 
350 ህሪ 031ТҮР 
Ñ 


.200 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 


CA25-1 2080 


See note 1 















OUTPUT 
(11.68) >| |0375 түр (2) PLACES 0.310 
0.500 (9.52) 
^ (7.87) 
(12.70) | +VDC + 
Feo] -4 ) POI 
ODE Ë Li [ s GND VDO- 
RF CONNECTOR TERM. ! 
0.310 INPUT SMA JACK (FEMALE) => 0.500 
(7.87) (2) PLACES 0.460 (12.70) 
MOUNTING |! (11.68) 










SURFACE 0.460 + 0.010 
በ168፥02)ዣ  * 
MOUNTING HOLE 
2-56 UNC-2B X 0.15 (3.8) DEEP 
THREADED INSERT 


0.180 ፦ 
n (4.57) 





0.810 + 0010 (4) PLACES 
(00572025) — 
' 6-6 
ШЕ _0320+0.010 
065 11. |” 8122029 


(241) 025 
(6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C Typical Automatic Test Data WJ-A25-1/SMA25-1 





Gain Vec = 15.0 V 
Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
1.0 1.2 1.5 14.5 
2.0 1.1 1.3 14.7 
5.0 1.0 1.3 14.6 
10.0 1.0 1.3 14.6 
50.0 1.0 Bn 14.5 
100.0 1.0 1.3 14.4 
200.0 1.0 12 14.3 
300.0 1.1 1.2 14.1 
10 100 300 600 900 1200 1500 400.0 11 14 14.2 
FREQUENCY - MHz 500.0 1.1 1.1 14.3 
: 600.0 1.1 1.0 14.3 
700.0 1.2 1.1 14.3 
Noise Fiqur 800.0 1.2 ዷ] 14.3 
mre 900.0 1.2 1.2 14.3 
1000.0 12 1.2 14.3 
ta 1100.0 1.2 1.3 14.4 
Ted 1200.0 1.2 1.3 14.5 
ጩ 1300.0 1.2 1.3 14.6 
2 са 1400.0 1.2 1.3 14.6 
e 1500.0 1.4 1.3 14.4 
де 1600.0 1.8 1.2 13.6 
o 7 1700.0 2.4 1.2 12.3 
о E 
= 10 100 300 600 900 1200 1500 


Linear S-Parameters 


FREQUENCY - MHz 








Frequency S11 $21 $12 $22 

MHz MAG ANG MAG ANG MAG ANG MAG ANG 
Power Output* 1.0 .090 — -122 5.326 -157 104 20 197 -148 
2.0 029 -137 5.440 -169 101 9 135 -163 
5.0 022 -136 5.401 -177 101 4 1244 -173 
E 10.0 020 -165 5.372 180 102 2 123  -179 
m 50.0 021 143 5.303 173 102 -2 119 165 
| 100.0 02 111 5.233 165 103 -5 111 150 
= 200.0 017 19 5.462 151 3104] 094 123 
= 300.0 024 |. -13 5.083 138 105 -18 071 100 
= 400.0 046 -56 5.131 124 106 . -24 044 80 
500.0 054 -83 5.94 111 105 . -31 027 53 
= 600.0 062 -98 5.179 96 104 ` “38 023 -20 
Š 700.0 080 -105 5.173 82 104 -45 039 -79 
800.0 092. -126 5.172 67 102 -52 061  -113 
10 100 300 58 900 1200 1500 900.0 104 -142 5.182 53 103 -58 081 -139 
FREQUENCY - MHz 1000.0 111. -165 5.210 38 102 -66 102 -164 
1100.0 109 178 5.263 23 101 -73 120 175 
x í ; 1200.0 095 144 5.317 7 100 -80 127 154 
at 1 dB Gain Compression 1300.0 083 104 5385 -11 098 -88 129 128 
1400.0 .090 38 5:383 -31 099 -94 427 103 
VSWR 1500.0 172 -26 5.245 -52 100 -102 115 76 
1600.0 280 65 4767 + -75 102 -112 101 53 
1700.0 409 : -97 4.130 -98 104 -121 089 43 


Thermal Data: Усс = 15 Vde 





10100 300 600 900 1200 1500 Thermal Resistance Өјс................................ 185°C/W 
FREQUENCY - MHz Transistor Power Dissipation Pg .................... 0.186 ሃሃ 


Junction Temperature Rise Above Case Tie. 34°C 
Intercept Point | 





INTERCEPT POINT - dBm 


10100 300 600 900 1200 1500 
FREQUENCY - MHz 
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A26 / SMA26 


10 to 1500 MHz 
TO-8 CASCADABLE AMPLIFIER 


@ AVAILABLE IN SURFACE MOUNT 

ቀ HIGH GAIN -TWO STAGES: 20.5 dB (ТҮР) 
ቀ HIGH OUTPUT LEVEL: +15 dBm (ТҮР) 

@ LOW VSWR: < 1.4:1 (ТҮР) 


Specifications* 
Characteristics Typical Guaranteed 
0° to 50°C -54° to +85°C 

Frequency (Min.) 10-1600 MHz 10-1500 MHz 10-1500 MHz 
Small Signal Gain (Min.) 20.5 dB 19.0 dB 18.5 dB 
Gain Flatness (Max.) +0.4 dB +0.6 dB +0.8 dB 
Noise Figure (Max.) 5.0 dB 5.5 dB 6.0 dB 
Power Output 

at 1 dB Compression (Min.) 

10-1000 MHz +14.0 dBm +13.0 dBm +12.5 dBm 

1000-1500 MHz +16.0 dBm +15.0 dBm +14.5 dBm 
VSWR (Max.) Input/Output < 1.4:1 т 2.0:1 
DC Current (Max.) at 15 Volts 64 mA 67 mA 70 mA 


*Measured іп a 50-ohm system at +15 Vdc Nominal. 

Notes: 

1. WJ-CA26 is a standard WJ-A26 installed in a miniature SMA connector housing and guaranteed 
over O?C to 50°C temperature range. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point...........25...... 1. irren rer: +51 dBm (Typ.) 
Second Order Two Tone Intercept Роіпї................................................. +45 dBm (Typ.) 
Third Order Two TORG-MBICODT POITIL. ui L relie ዳመ ህከ Rame ደክ ፍህ «ቆር +27 dBm (Typ.) 


Absolute Maximum Ratings 


Storage Tempore -z ieda ን ዓን ቅነት ንዓና inam etna ገናን መ ምማት -62°C to +125°C 
Maximum. Саве ТӨтрегешге ........... „ланса нннеее анна енене ene sees 125°C 
Maximum ШС МОКа е: 1... ማን ጣቸ eraat anna cron nea e бан ን ን nmi pawa ም  ። +17 Volts 
Maximum Contindous АЕ Input РоОМЕҒ:.:::;......:...................»ь...------<“““езіесзеы +10 dBm 
Maximum Short Term RF Input Power ............................ 100 Milliwatts (1 Minute Max.) 
Майит Вак PONDI ы. ш-нда окты ኾነ ቸቸ 0.5 Watt (3 usec Max.) 
"S" Series Burn-in Temperature (Case) ................................................................ 125°C 


Weight approximately 2.0 grams (0.07 oz.) 





Outline Drawings 

























A26 0.450 
š: (11.41) OA = 
, 
0.200 
5. 
кк d == 0.025 (0.63) 
1 | | 
1 +0.001 
0.185 + 0.015 EE 46 *0.02) DIA. 
Apes | | 0.018 “00020 46 +0.02) DIA 
0.500 + 0.002 Бе 
(12.70) 
DIA. 
0.300 + 0.010 
(7.62 + 0.25) — 4— 
DIA. B. 
GROUND 
50-OHM INPUT | 50-OHM OUTPUT 
i 1 T | 
.84) 
SQ ТҮР 
+ DC VOLTAGE NS wey 
ዞ rd 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.005 (.13) UNLESS OTHERWISE SPECIFIED 
SMA26 ۴ 
450 — 
IN OUT 
m | 
0 МС 450 
075 
005 + .001 225 ->| |4-050ТҮР 
| . n 
050 016 +.002 
012 RADIUS Y 
200 
1058 RADIUS 4 
350 e081 TYP 
ENS 
| ae 
4170 0 ne ረር 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
CA26 T 
(20.82) 
See note 1 4 *| |е 
PRODUCT LABEL AREA 
0.460 * 
(11.68) - |-0ቹ5 түр ወ) PLACES OUTPUT 0310 
0.500 Ж (9.52) ay 
(12.70) | А (7.87) 
{ T 






















[66997 М T K 697 
LAE: RF CONNECTOR TERM. ፥ ተ 
2 INPUT SMA JACK (FEMALE) к.а” 
(7.87) (2) PLACES 0460 [270) 
MOUNTING (11.68) 
SURFACE 0.460 + 0.010 
(11.68 + 0.25) ———* 
MOUNTING HOLE 
2-56 UNC-2B X 0.15 (3.8) DEEP 
М THREADED INSERT 
0.810 + 0.010 4) PLACES 
(20.57 + 0.25) | 
ገ +0010 
0.095 + 0.25) 
(2.41) 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C Typical Automatic Test Data W]-A26/5MA26 















Gain Vee = 15.0 V 
Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
1.0 2.5 2.1 16.5 
2.0 1.8 1.9 18.4 
5.0 1.3 1.3 20.4 
10.0 1.2 1.2 20.7 
50.0 1.2 1.0 21.0 
100.0 1.2 1.1 21.1 
200.0 1.2 1.1 212 
10 200 400 600 800 1000 1200 1400 1600 300.0 1.2 1.1 21.0 
FREQUENCY - MHz 400.0 1.1 1.1 20.7 
500.0 1.0 1.0 20.5 
600.0 1.0 1.1 20.9 
Noise Figure 700.0 1.0 1.1 21.1 
800.0 1.1 1.1 21.4 
© 5 900.0 1.1 1.1 21.6 
1000.0 1.1 1.1 21.7 
= 1100.0 1.1 1.1 21.6 
= 4 1200.0 1.2 1.1 21.5 
= 1300.0 1.2 1.1 21.3 
ш 3 1400.0 1.3 1.0 21.1 
e 1500.0 1.5 12 20.9 
° 10 200 400 600 800 1000 1200 1400 1600 1600.0 1.9 1.5 20.5 
FREQUENCY - MHz 1700.0 2.9 1.8 19.7 
Linear S-Parameters 
Frequency 511 521 512 $22 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
1.0 432: ---ቶኝች 6.646 35 500-— 93 1357 -149 
2.0 287. =122 8.319 ‘31 009 58 1313 163 
5.0 123 156 10.498 14 022 25 146 116 
10.0 .082 161 10.892 6 .024 13 .076 96 
50.0 073 178 11.230 -9 025 3 016 -18 
100.0 076 171 14.947— 20 .026 2 .030 -100 
200.0 .091 159 11.499 -47 .028 24 054 -160 
300.0 092 127 41257". <73 .030 -5 061 157 
400.0 063 82 10.798 -96 1092 - --13 041 121 
500.0 020 60 10.607 -116 031 7254 018 141 
600.0 .008 101 11.030 -139 O80, f +27 .029 142 
10 200 400 600 800 1000 1200 1400 1600 700.0 013 -50 11.374 -163 030 -31 031 99 
FREQUENCY - MHz 800.0 026°) =118= 321712: 173 030 -36 029 46 
900.0 041 -135 11.987 147 036 -. 541 .037 -2 
*@ 1 dB Gain Compression 1000.0 .060 -166 12.121 121 (030 -45 042 -43 
1100.0 069 166 12.084 94 031 -52 051 -85 
1200.0 075 133 11.912 67 031 -58 052 -111 
VSWR 1300.0 086 95 11.662 40 032 -64 091 -127 
1400.0 116 46 11.378 11 035 -71 017 -33 
20 1500.0 .191 2 11.053 -18 (038 -80 085 -33 
1600.0 .315 --38 10.632 -52 042 -93 186 -61 
-| | | | [umu | 1700.0 .489 -76 9.669 -88 047 -110 291 -98 


ምሜ>ው (el ር ውው መ Ба. EN 


wu | |717 
10 200 400 600 800 1000 1200 1400 1600 
FREQUENCY - MHz 





Бани 
— 





Thermal Data: Vcc = 15 Vdc 


Thermal Resistance Bia... U еее». 145°C/W 


Intercept Point Transistor Power Dissipation Pg ..................... 0.394 W 


INTERCEPT POINT - dBm 





10 200 400 600 800 1000 1200 1400 1600 
FREQUENCY - MHz 
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A28 / SMA28 


10 to 1500 MHz 
TO-8 CASCADABLE AMPLIFIER 


ቀ AVAILABLE IN SURFACE MOUNT | 
@ HIGH OUTPUT LEVEL: +15 dBm (TYP) “ 
ቀ HIGH THIRD ORDER 1.8: +29 dBm (TYP) 
ቀ WIDE POWER SUPPLY RANGE: 

+5 TO +15 VOLTS 


Specifications* 


Guaranteed 
0° to 50°С 


Characteristics Typical 


-54° to +85°C 





Frequency (Min.) 5-1600 MHz 10-1500 MHz 10-1500 MHz 
Small Signal Gain (Min.) 11 05 10 05 9.5 dB 
Gain Flatness (Max.) +0.2 dB +0.6 dB +1.0 dB 
Noise Figure (Max.) 6.0 dB 7.0 dB 7.5 ав 
Power Output 
at 1 dB Compression (Min.) +15 dBm +14 dBm +13.5 dBm 

VSWR (Max.) Input/Output < 1.5:1 2.0:1 2.0:1 
DC Current (Мах.) at 15 Volts 45 ጠል 50 ጠል 53 ጠል 
"Measured іп а 50-ohm system at +15 Мас Nominal. 
Notes: 
1. WJ-CA28 is a standard WJ-A28 installed in a miniature SMA connector housing and guaranteed 

over 0°C to 50°C temperature range. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Рдсіті..........................2.42.121.2..22.... +49 dBm (Typ.) 
Second Order Two Tone Intercept Роіпії................................................. +44 dBm (Typ.) 
tnd Order Two Tone Tnterbepi Реті >.:............22...Ӛ- рə “<< сц “Жез +29 dBm (Тур.) 
Absolute Maximum Ratings 
SORE TONENE га: нн акаа ጣት ት ደ ዓት ናና ማች) -62°C to +125°C 
Maximum Case TEMPERE 5.25.2222... ዋንን ካን ን ዋን eaae et NCMO 125°C 
AERE rb КЕНЕ» ыры отс N E በክር PROSPER ንር ማሞ Ет +17 Volts 
Maximum Continuous RE-Irnput POWOr................ à aise ር ዊይ +13 dBm 
Maximum Short Term RF Input Power .............................. 50 Milliwatts (1 Minute Max.) 
E POS K ВИО S si cur xd NS SL ена надав 0.5 Watt (3 usec Мах.) 
"S"Series Burn-in Temperature (Саѕе) ..:............................................... 125°C 


Weight approximately 2.0 grams (0.07 02.) 
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Outline Drawings 








A28 - | 060 
(1141 DIA | | 
рыз Z Z | 
0.200 
(5.08) . 
Y =n 0.025 (0.63) 
ተ | ተ 
i ተ | | 40.001 
0.185 + 0.015 | |«— 0.018 “0210.46 +0.02) DIA. 
(4.70 + 0.38) | i 20% 1005 
—| 0.500 + 0.002 | 
(12,70) 
DIA. 
0.300 + 0.010 
(7.62 + 025) — + 
DIA. B.C. 
ı~ GROUND 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.005 (.13) UNLESS OTHERWISE SPECIFIED 










BIAS 
OUT 
| | 
0 NC 450 
075 
005 + .001 225 ->| |< 050 ТҮР 
| | 375 | 
050 | 016 +.002 
012 RADIUS iy 
200 
1058 RADIUS — ቶ 
250 081 TYP 
S 
| “қ 
д Ww 
470 0 түр /-. 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
























CA28 og 
(20.82) 
See note 1 i zd M 
ete -PRODUCT LABEL AREA 
1000 
25.40) 
0.460 i 
: OUTPUT 
oso (1169 ግዛ ++ 5፡65) TYP (2) PLACES | 0410 
(i270: -| жү | ie | (787) 
۷ Ë 
536 LRF CONNECTOR TERM. 1 
Ç m INPUT SMA JACK (FEMALE) жі (ке 
(2) PLACES an 
MOUNTING (11.68) 
—SURFACE 04460 + 0.010 
(11.68 + 0.25) — —* 
MOUNTING HOLE 





THREADED INSERT 


0.810 + 0.010 (4) PLACES 
(20.57 + 0.25) 
i 
Troc 0+0.010 
0.095 | 2 + 0.25) 
(2.41) 0.250 
(6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 


2-56 UNC-2B X 0.15 (3.8) DEEP 
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Typical Performance at 25°C Typical Automatic Test Data WJ-A28/SMA28 

















Gain Vec = 15.0 V 
Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
1.0 1.6 25 6.8 
20 1.7 21 977 
^ 5.0 12 12 11.1 
10 100200 400 600 800 100 1200 1400 1600 es E i ib 
FREQUENCY - MHz 100.0 1.1 1.1 11.2 
200.0 1.1 1.1 11.1 
300.0 12 111 11.1 
ise P; 400.0 1.2 11 11.4 
Noise Figure 500.0 13 12 11.5 
600.0 13 12 11.6 
700.0 1.4 12 11.7 
е. 800.0 1.4 12 118 
900.0 1.4 13 118 
се 1000.0 1.4 1.3 11.9 
5 5 1100.0 1.4 12 11.9 
= 1200.0 1.3 1.2 12.0 
ey 1300.0 12 12 12.0 
e 1400.0 12 1.3 11.9 
1500.0 1.5 1.5 11.8 
1600.0 2.0 17 11.1 
10 50 19 30 50 70 90 100 136 1600. 16000 = y НЧА 





FREQUENCY - MHz 
Linear S-Parameters 














Power Output* Frequency $11 $21 $12 $22 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 

© 1.0 224 -5 2.185 -167 096 14 431 --135 
yog 2.0 271 -46 3057 -150 121 31 355 147 
E 17 5.0 402 -52 3609 -171 ТА 108 108 
5 i 10.0 068 -40 3647 -176 150 5 060 97 
- 50.0 045 47-2 “ese | 174 ИВР 026 46 
Š " M eed on 0 100.0 053. -6 3.647. 167 16% ር os 0206 27 
° 200.0 062 -26 3.609 154 154. -10 036 4 
ሽ | | 300.0 080  -41 3.597 141 155 -15 049 -25 
at 1 dB Gain: Compression 400.0 104 -58 3695 129 159 -22 063 -60 
500.0 112 -80 3738 115 161 -28 075  -86 
600.0 131 -95 34809 101 163  -34 087 -105 
VSWR 700.0 152 -106 3.842 86 167 -41 099. -126 
800.0 i73 -126 2: 3888 72 17% -47 108 -147 
eee 900.0 176 -145 3.899 58 176 -54 112. -171 
=15 E. 00.0 159 175 3.943 27 186 — -70 109 133 
2 ነመ sa qhasi EEE ік rtm іні 1200.0 135 146 3962 11 189 -79 098 94 
ЕЕЕ ЕГЕ Ты 1300.0 094 109 3982 -6 195 -89 л09 44 
oa ቶቹ 1400.0 076 11 3.945 -25 201 -100 138 -5 
1500.0 190 48 3.870 . -44 205 -111 192 -49 
1600.0 325 -83 3.603 -66 205 -125 248 -89 
1700.0 494-113 3248 -88 198 -141 290 -126 





Thermal Data: Усс = 15 Vdc 


Thermal Resistance Өјс................................ 145°C/W 
Transistor Power Dissipation Pg .................... 0.429 W 
Junction Temperature Rise Above Case Tis eue 62°C 
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A28-2 / SMA28-2 


10 to 1500 MHz 
TO-8 CASCADABLE AMPLIFIER 


€ AVAILABLE IN SURFACE MOUNT 

@ LOW NOISE: 3.5 dB (TYP) 

Ф HIGH EFFICIENCY: 27 mA (ТҮР) መ 5 VDC 

Ф GOOD DYNAMIC RANGE: 105 dB (TYP) 
IN 1 MHz BW 

Ф LOW VSWR: < 1.4:1 (ТҮР) 


Specifications * 





Characteristics Typical Guaranteed 
0° to 50°С  -54? to +85°C 

Frequency (Min.) 5-1600 MHz 10-1500 MHz 10-1500 MHz 
Small Signal Gain (Min.) 14.0 dB 13.0 dB 12.5 dB 
Gain Flatness (Max.) +.3 dB +.5 dB +1.0 dB 
Noise Figure (Max.) 3.5 dB 4.5 dB 5.0 dB 
Power Output 

at 1 dB Compression (Min.) 

10 - 1500 MHz +10.0 dBm +7.5 dBm +7.0 dBm 

10 - 1000 MHz +10.5 dBm +9.5 dBm +8.5 dBm 
VSWR (Max.) 

Input < 1:8:1 1.8:1 1.9:1 

Output E 1.9:1 2.0:1 
DC Current (Max.) at +5 V 27 ጠል 30 ጠል 32 ጠል 
*Measured in а 50-ohm system at +5 Мас Nominal. 
Notes: 
1. WJ-CA28-2 is a standard WJ-A28-2 installed in a miniature SMA connector housing and guaranteed 

over 0°C to 50°C temperature range. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point ................................................ +40 dBm (Typ.) 
Second Order Two Tone Intercept Роіпії................................................. +34 dBm (Typ.) 
Third Order Two Tone ክስዕ PDIDU... осе а tees ccc L tnam e +24 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Sm O Sr Rir sas pacis vex) ship eae ን case ан ccrta di de ep -62°C to +125°C 
Майтак Oase: TER ИГЕ о ызан ннан DA ы ሓውን ት ና. በች 7።፡ +125°С 
ue O ВВЕ aaa RCM contin неадна manne айна ኝን А Geetha: +8 volts 
Maximum-Gontinaous HF Inpub POWOL iaoeiai ማኝ ባን ሞው +13 dBm 
Maximum Short Term RF Input Power ............................. 50 Milliwatts (1 Minute Max.) 
Mmm FOG PONE, о ወ... ረም opp cn cd ማነስ rei d 0.5 Watt (3 usec Max.) 
"S" SONOS Dürn-in Temperarüre (896). 1 acu een eeu u ገናም ана 125°C 


Weight approximately 2.0 grams (0.07 02.) 
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Outline Drawings 











A28-2 | 00 кек 
ዘ)” | 
Y | 
0.200 
50). , 
= е М = 0.025 (0.63) 
ስሚን) 
ТЕ | 0.001 
0.185 +0.015 | m NE 0.018 “4 'nqa(0.46 04 DIA. 
(4.70+0.38) | 20002 5) 


4 PINS 





و 


0.500 ± 0.002 = 
(12.70) 
А. 
0.300 + 0.010 
(7.62 + 0.25) -- به‎ 
DIA. B.C. 
| GROUND 





50-OHM INPUT 50-OHM OUTPUT 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.005 (.13) UNLESS OTHERWISE SPECIFIED 










BIAS 
450 — 
IN OUT 
de | 
0 NC 450 
075 
005 + 001 | а >| |*—.050 ТҮР 
| 0 | 375 
050 016 + 002 
1012 RADIUS — ሃ 
200 
‚058 RADIUS ቶ 
350 x- 031 TYP 
| 


DIMENSIONS АВЕ ІМ INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 


CA28-2 


See note 1 
PRODUCT LABEL AREA 
i] 











— RF CONNECTOR 












4 
0.310 INPUT SMA JACK (FEMALE) 
(7.87) (2) PLACES 
MOUNT 
ا‎ 0.460 + 0.010 
(11.68 + 0.25) m ፦ 
MOUNTING HOLE 
; ዚዜ ግ ар 256 UNC-2B X 0.15 (3.8) DEEP 
21. THREADED INSERT 
0.810 + 0.010 (4) PLACES 
(20.57 + 0.25) 1-3 
i 5| 
ገ 0.320 + 0.010 
0.09 (8.12 + 0.25) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C WJ-A28-2/SMA28-2_ 

















Gain Power Output* VSWR 
Б OUTPUT 
o. [wur | | | TX 
12. 
= Ба 
° & 100 ӨР | ЕЗ шан rq 
10 50 100 500 900 1300 1500 = 10 50 100 500 900 1300 1500 
FREQUENCY - MHz ፎ 80 FREQUENCY - MHz 
= 
о 
c 6.0 
eo Fi 10 50 100 500 900 1300 1500 
Noise Figure FREQUENCY - MHz Intercept Point 
$ 5.0 *@ 1 dB Gain Compression ይ 
| © 50 
= i 
5 4.0 = 
2, = 40 
ш 0 ፦ 
52 5. 30 
ш 
e ርጋ 
= 2:0 ፎ 
10 50 100 500 900 1300 1500 ш 20 
FREQUENCY - MHz E 10 50 100 500 900 13001500 
FREQUENCY - MHz 
Typical Automatic Test Data 
Үсс = 8.0 V Vec 2 5.0V 
Frequency VSWR VSWR GAIN Frequency VSWR VSWR GAIN 
MHz IN OUT DB 1 MHz IN OUT DB 
2.0 1 1.7 14.4 2.0 1.7 1.6 14.2 
5.0 1.4 1.3 14.3 5.0 1.3 1.3 14.0 
10.0 1.3 1.8 14.3 10.0 1.3 2 14.0 
50.0 1.3 1.2 14.3 50.0 1.2 1.2 14.0 
100.0 1.3 1.2 14.1 100.0 1.2 12 13.9 
200.0 12 1.3 14.0 200.0 1.2 12 13.6 
300.0 1.2 Lo 13.9 300.0 1.2 1:2 13.7 
400.0 1-2 1.4 14.0 400.0 1.2 1.3 13.9 
500.0 1.8 1.4 14.2 500.0 1,9 1-8 14.0 
600.0 1.3 1.5 14.2 600.0 1.3 1.3 14.2 
700.0 1.3 1.5 14.2 700.0 1.3 1.3 14.2 
800.0 1:3 1.5 14.2 қ 800.0 1.4 1.3 14.2 
900.0 1.3 1.4 14.1 900.0 1.4 1.3 14.2 
1000.0 1.3 1.4 14.2 1000.0 1.4 1.2 14.2 
1100.0 1.3 1.3 14.1 1100.0 1.4 TT 14.2 
1200.0 1.3 1.2 14.0 1200.0 1.4 1.1 14.1 
1300.0 ЛЗ 1.1 13.9 . 1300.0 1.4 1.2 14.0 
1400.0 һә 1.0 13.8 1400.0 1.3 1:9 13.9 
1500.0 1:3 1.1 13.5 1500.0 1.4 1.4 13፡7 
1600.0 1.3 1.2 19:2 1600.0 1.4 7:5 13:2 
1700.0 1.6 1.2 120.7 1700.0 cf 1.5 12:7 
Linear S-Parameters ` Linear S-Parameters 
И сыын н ыл LC aa ЇР ፎል © 
Frequency 211 521 =12 522 Frequency $11 $21 $12 $22 
MHz MAG ANG MAG ANG MAG ANG MAG ANG MHz MAG ANG MAG ANG MAG ANG MAG ANG 
re NS A የርስ - ያበ ANG 
2.0 260 -112 5.262 -166 109 16 249 133 2.0 246 -108 5.111 -165 113 16 239 127 
5.0 152 -143 5.168 -175 115 6 136 145 5.0 134 -138 5.018 -175 118 6 118 138 
10.0 135 “161 5.167 -179 116 3 113 154 10.0 115 -157 5.003 -179 119 3 092 149 
50.0 127 177 5.163 173 117 -2 099 147 50.0 105 177 5.007 173 121 -2 075 144 
100.0 120 169 5.097 165 117 -6 104 Wer 100.0 099 171 4.945 166 122 -5 079 125 
200.0 110 168 5.011 152 118 —12 123 92 200.0 093 173 4.894 152 122 —11 093 91 
300.0 105 170 4.977 139 120 —18 143 65 300.0 087 —178 4.842 140 124 —17 107 66 
400.0 115 172 5.031 126 121 -25 157 44 400.0 099 -176 4.936 127 126 -24 118 47 
500.0 134 166 5.128 112 121 -33 175 24 500.0 122 177 5.038 114 126 -31 124 31 
600.0 142 154 5.143 98 120 -40 193 3 600.0 137 167 5.103 99 127 -38 136 11 
700.0 133 146 5.132 83 120 -47 201 -18 700.0 138 160 5.106 85 128 -45 140 -7 
800.0 136 137 5.127 69 121 -55 196 -38 800.0 155 152 5.133 70 130 -53 132 -23 
900.0 140 128 5.094 54 122 —62 181 —58 900.0 158 140 5.126 55 133 —60 116 -37 
1000.0 139 119 5.104 39 122 -70 152 -78 1000.0 171 129 5.133 40 134 -68 090 -46 
1100.0 142 107 5.076 23 122 -78 120 -98 1100.0 174 114 5.117 24 135 -76 067 -46 
1200.0 133 89 5.001 l4 121 —86 080 —113 1200.0 176 94 5.085 8 136 —84 065 -26 
1300.0 126 69 4.970 -9 122 -94 032 -117 1300.0 169 73 5.030 -9 138 -92 098 -11 
1400.0 109 36 4.876 —26 123  -102 019 —10 1400.0 147 43 4.929 -26 141 -101 139 -17 
1500.0 115 -9 4.757 -44 125 -111 061 -7 1500.0 153 -3 4.825 -45 145 -111 183 -32 
1600.0 130 -55 4.551 -64 128 -122 093 -21 1600.0 166 -46 4.568 -65 149 -122 209 -50 
1700.0 221 -93 4.323 -84 131 -133 097 -35 1700.0 260 -87 4.323 -85 154 -135 203 —72 
Thermal Data: Vcc = 15 Vdc 
Thermal Resistance Өјс ሻሚ CEREREM 160°C/W 
Transistor Power Dissipation Pq.................... 0.098 W 


Junction Temperature Rise Above Case ገባር 16°C 
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ል2ፁ1 | SMA29-1 


10 to 1500 MHz 
TO-8 CASCADABLE AMPLIFIER 


€ AVAILABLE IN SURFACE MOUNT 
€ HIGH OUTPUT POWER: +22 dBm (TYP) 
€ HIGH THIRD ORDER І.Р: +32 dBm (ТҮР. 





Outline Ағыны 














































А29- 1 К DIA. 
Specifications * om 
к e T 
—— 0.025 (0.63) 
А š 0.185 + 0.015 ' ІШЕ 4090 3002) DIA. 
Characteristics Typical Guaranteed ME: - 0502901 = 
0° to 50°C -54° to +85°C NALE Од? 
(7.62 + 0.25) —* |4- 
DIA. В.С. | | Желкен 
Frequency (Min.) 10-1600 MHz 10-1500 MHz 10-1500 MHz 
50-OHM INPUT 50-OHM OUTPUT 
Small Signal Gain (Min.) 9.0 dB 8.5 dB 7.5 dB 
Gain Flatness (Max.) +0.2 dB +0.5 dB +1.0 dB ‘ag / 
Noise Figure (Max.) ewer ИСЕ 
30-1000 МН2 7.0 ав 8.5 ав 9.0 ав 
М 10-1500 MHz 8.0 dB 9.0 dB 9.5 dB D 062 (15) UNLESS OTHERWISE SPECIFIED 
ower Output at | | SMA29-1 
1 dB Compression (Min.) +22.0 dBm +20.0 dBm +19.0 dBm ш 
VSWR (Max.) Input/Output 1.6:1 2.0:1 2.0:1 
DC Current (Max.) at 15 Volts 90 mA 94 mA 99 mA 2 
* Measured іп a 50-ohm system at 15 Vdc Nominal. 
Notes: 
1. WJ-CA29-1 is a standard WJ-A29-1 installed in a miniature SMA connector housing and guaranteed 005 + 001 MS ጀሙ <- 050 ТҮР 
over 0°C to 50°C temperature range. | 0 375 
050 016 ቷ .002 
012 RADIUS Y -— 
š x 058 RADIUS 17) 
Typical Intermodulation Performance at 25°C э ү онт 
| 
/ 470 20 ТҮР 45° 
Second Order Harmonic Intercept Point ............................................. +57 dBm (Typ.) 
Second Order Two Tone Intercept Point.................................................. +49 dBm (Typ.) IG 125 UNLESS ped ais ea 
Third Order Two-Tonedntercëpt-Point........ S..... ከ edn eripe eee tnnt +32 dBm (Typ. 
: | 2 CA29-1 (20.82) 
Ses note 1 N CD | Б PRODUCT LABEL AREA 
1.000 
Absolute Maximum Ratings си 
(8. -| |+ (up) TYP (2) PLACES af оз 
Storage Temperatüre .....).........................1...( ንን ገ ት avoc | ነ 
Maximum Case Temperature ዓን ገ ЧЛ i bass Decem. ብክ — 
š Р ; 
Maximam DC. Майлан ы арыдан ማኘ ን ቸን аа ማው af iR ior ; г | 1፦ በ89 
Maximum Continuous RF Input Power........................................................... ን SURFACE 0460 + 0.010 ሐይሩ 













(11.68 + 0.25)  ” 
0.180 
i (4.57) 


0.810 + 0.010 
(20.57 + 0.25) | 





MOUNTING HOLE 
2-56 UNC-2B X 0.15 (3.8) DEEP 
X. THREADED INSERT 

(4) PLACES 


Maximum Short Term RF Input Power (1 Minute Max.) 
Maximum. Poa POI аан ap ና ት 
"S" Series Burn-in Temperature (Case)................................................................ 


ተሣ 


D 
0.320 + 0.010 
(8.12 + 0.25) 


Weight roxi : ; 
г 9 one ишы 3 xdi Un (0 E ve DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C Typical Automatic Test Data WJ-A29-1/SMA29-1 














Gain Vec = 15.0 V 
COMAS ES SE қым O 
10 Frequency VSWR VSWR GAIN 
© MHz IN OUT DB 
бс нз ңы bb 
z9 سے ا‎ 20 1.6 2.2 8.7 
= -= 5.0 1.5 1.6 9.7 
> 0 
8 RE Nus 10.0 1.4 1.5 9.8 
10 50 100 300 500 700 900 1100 1300 1500 50.0 1.4 1.5 9.9 
FREQUENCY - MHz 100.0 1.4 1.5 9.8 
200.0 1.4 1.4 9.8 
2 : 300.0 1:8 1.4 9.8 
Noise Figure 400.0 13 1.4 9.9 
500.0 1.3 1.3 10.1 
ዌ 600.0 1.2 1.3 10.2 
Ст 700.0 1.2 1.3 10.3 
3 800.0 1.2 1.2 10.4 
= 900.0 1.2 15 10.4 
ш 1000.0 1.2 1.2 10.4 
© 1100.0 1.2 $5 10.4 
1200.0 1.3 1.2 10.5 
10 50 100 300 500 700 900 1100 1300 1500 1300.0 1.3 1.3 10.5 
FREQUENCY - MHz 1400.0 1.4 1.3 10.3 
1500.0 1.6 1.4 10.1 
x 1600.0 1.8 1.5 9.6 
Power Output 1700.0 2.2 1.5 9.1 





24 





Linear S-Parameters 
M AMA ی 0 ب‎ ER RERO 












































5 Frequency 511 521 $12 $22 
y MHz MAG ANG MAG ANG MAG ANG MAG ANG 
ው ANG МАС ANG MAG — ANG 
E 2.0 236 -105 2.731 --154 441 27 376 171 
8 5.0 192 -149 3.072 -171 161 11 235 168 
š 10.0 .181 -164 3102 -176 .163 5 215 1⁄1 
5 50.0 182 173 3.122 174 166 -1 198 168 
100.0 .175 165 3.102 167 .167 -4 192 161 
200.0 .157 153 3.082 155 169 -8 180 146 
9 300.0 146 142 3.073 143 AT2 048 165 133 
10 50 100 30 50 700 90 1100 1300 1500 400.0 .127 131 3142 131 175 -19 150 124 
FREQUENCY - MHz 500.0 124 122 3.204 119 176 -24 442 114 
* А 600.0 105 112 3.252 105 .178 =ቭ0 .128 100 
at 1 dB Gain Compression 700.0 .088 98 3.2069 91 :180 13-36 114 88 
800.0 .078 97 3.303 77 48534 '፡--42 .102 79 
900.0 077 96 3.319 63 187 -48 095 71 
1000.0 .085 85 3.330 49 .189 -55 094 64 
1100.0 094 64 3.324 35 193 -62 097 55 
1200.0 112 43 3.350 20 197 -68 107 37 
1300.0 121 14 3.332 5 202 -76 127 18 
1400.0 .160 -14 3.263 -12 206 -85 145 -3 
Š 1500.0 2221  —43 3.196 -29 210 -94 170-029 
10 50 10 300 90 70 900 100 1300 150 1600.0 281 -70 3.0013 -47 .213 -104 192 -56 
FREQUENCY. - Mile 1700.0 8771 96 2.851 -65 214 -116 201 -87 
Intercept Point 
70 
& 60 e_O E E 
© 
2nd ORDER TWO-TONE ° == 
Si Thermal Data: Vcc = 15 Vdc 
2 
Е ORDER TWO-TONE +15 Thermal Resistance Ө ala ot ዓየ 100°C/W 
с . . . . 
5 Transistor Power Dissipation Pg.................. 0.966 W 
“30 7 = Junction Temperature Rise Above Case meee 96°C 
3rd ORDER TWO-TONE +12 VDC I 
20 
10 5 100 300 50 70 900 1100 1300 1500 
FREQUENCY - MHz 
Vec = 12.0 V Linear S-Parameters 
Frequency VSWR VSWR GAIN Frequency $11 $21 $12 $22 
MHz IN OUT DB MHz MAG ANG MAG ANG MAG ANG MAG ANG 
2.0 1.6 2.1 8.8 2.0 237 -108 2.766 -155 144 27 357 171 
5.0 15 1.6 9.7 5.0 189 -150 3.059 -171 161 11 227 169 
10.0 1.4 1.5 9.8 10.0 182 -165 3.085 -176 164 5 208 171 
50.0 1.4 1.5 9.9 50.0 Л77 174 3.108 174 166 -1 .192 169 
100.0 1.4 1.5 9.8 100.0 173 165 3.086 167 167 -8 186 162 
200.0 1.4 1.4 9.7 200.0 1159 154 3.059 155 169 -8 .175 149 
300.0 1.3 1.4 9.7 300.0 444 141 3.063 143 423. -12 162 137 
400.0 1.3 1.4 9.9 400.0 125 133 3.139 131 476 -18 151 130 
500.0 1.3 1.3 10.1 500.0 124 124 3.196 119 178 23 148 121 
600.0 1.3 1.3 10.2 600.0 115 113 3.237 104 180 -29 139 110 
700.0 1.2 1.3 10.3 700.0 093 102 3.268 90 183 -35 1131 99 
800.0 12 ig 10.4 800.0 084 102 3.296 76 187 -41 125 91 
900.0 1.2 1.3 10.4 900.0 092 95 3.321 62 192 -47 126 81 
1000.0 12 1.3 10.5 1000.0 .101 82 3.333 48 195 -53 132 72 
1100.0 1.2 1.3 10.4 1100.0 105 69 3.326 33 201 -41 .140 58 
1200.0 1.3 1.4 10.5 1200.0 .130 40 3.348 18 206 6-68 154 40 
1300.0 1.4 1.4 10.4 1300.0 153 17 3.320 2 211 7-7 179 20 
1400.0 1.5 1.5 10.2 1400.0 190 -16 3.232 -15 217 -84 202 -2 
1500.0 17 1.6 10.0 1500.0 256 -44 3.154 -32 222 -94 229 -28 
1600.0 1.9 1.7 9.4 1600.0 SET. - >=ያ] 2.952 -50 225 -105 251 -55 
1700.0 2.4 1.7 8.8 1700.0 411 -98 2.760 68 226 -417 257  -85 
m uui Bf pui 9 ፍሩ ርፍ ው 0 7 7 89 
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A31-1 / SMA31-1 | 


10 to 2000 MHz 
TO-8 CASCADABLE AMPLIFIER 


€ AVAILABLE IN SURFACE MOUNT 
€ LOW NOISE: < 3.5 dB (ТҮР) ` 
€ LOW VSWR : 1.5.1 (ТҮР) 





Specifications* 
Characteristics Typical Guaranteed 
0° to 50°C -54? to +85°C 
Frequency (Min.) 1-2050 MHz 10-2000 MHz 10-2000 MHz 
Small Signal Gain (Min.) 11.5 dB 11.0 dB 10.5 dB 
Gain Flatness (Max.) « +0.4 dB 0.7 dB +1.0 dB 
Noise Figure (Max.) < 3.5 UB 4.0 dB 4.5 dB 
Power Output 
at 1 dB Compression (Min.) -2.0 dBm -4.0 dBm -4.5 dBm 

VSWR (Max.) 

Input 1.8:] 2.0:1 2.0:1 

Output 1:35] 2:0:1 መ 
DC Current (Max.) at 15 Volts 9 ጠል 11 ጠል 12 ጠል 
*Measured in a 50-ohm system at +15 Vdc Nominal. 
Notes: 
1. WJ-CA31-1 is a standard WJ-A31-1 installed in a miniature SMA connector housing and guaranteed 

over 0°C to 50°C temperature range. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept POR. e +15 dBm (Typ.) 
Second Order Two Tone Intercept РоіпЕ....................»..ӛ."--““““““““еөлеез +10 dBm (Typ.) 
Third Order Two-Toné Intercept FOI በክ ቸም ገ ገት +9 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Tempera re S Fa ናሳ ችንና ናትና ዓየ ጋ ላ “ያ -62°C to +125°C 
Maximum Case Тетрөгаї0ге .::................... tilinen orinni ገን ንን) ተተገ 126°C 
Maximum DC VOltage. Gait... а... аж een enean дё... a Baa SBS. +18 Volts 
Maximum Continuous RE Input Power......................... eia eene rnn +13 dBm 
Maximum Short Term RF Input Ромег.............................. 50 Milliwatts (1 Minute Max.) 
Maximum Peak POWet Xe... IR U L ቀት eed BER i 0.5 Watt (3 usec Max.) 
"S"Series Burn-in Temperature.(Case) .....................1............................ .............. 125?C 


Weight approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 


ASTA -- ma | 





5.08 
e 4 ፦ 0.025 (0.63) 


+0.001 
ВЕ ዉዷ 0.018 0021046 +002) DIA. 


| 0.500 + 0.002 = 4PINS 
(12.70) 
DIA. 
0.300 +0.010 | | 
(7.62 + 0.25) ሻር -፦ 
DIA. B.C. | 







GROUND 


50-OHM INPUT 50-OHM OUTPUT 


+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.005 (.13) UNLESS OTHERWISE SPECIFIED 


SMA31-1 


BIAS 


IN OUT 


075 






005 + .001 225 ->| |+—050ТҮР 
| as 


016 +.002 
012 RADIUS ሃ 


058 RADIUS ቶ 
350 031 ТҮР 
di 


.200 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 


CA31-1 T. 


(20.82) 


See note 1 40094 
PRODUCT LABEL AREA 








OUTPUT 
ui TYP (2) PLACES эш 










is. 
| 0310 INPUT 





[ ጉ 


RF CONNECTOR 
SMA JACK (FEMALE) 
(7.87) (2) PLACES 





MOUNTING 
SURFACE 






0.460 + 0.010 
(11.68 + 0.25) “፦> 
MOUNTING HOLE 

2-56 UNC-2B Х 0.15 (3.8) DEEP 
THREADED INSERT 


y, 55” | 
“ኖቫ. (4) PLACES 


0810 + 0.010 
(20.57 + 0.25) 











ርት 
0.320 + 0.010 


£ ሐ 
* (8.12 + 0.25) 


0.095 Б; 


(241) 020. 
(6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C Typical Automatic Test Data WJ-A31-1/SMA31-1 














Gain Vec = 15.0 V 
Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
5 1.0 1.7 1.5 11.9 
= 2.0 1.4 1.4 12.0 
= 5.0 1.3 1.4 12.0 
= 10.0 1.3 1.4 12.0 
e 50.0 13 1.4 11.9 
100.0 1.2 1.4 11.8 
200.0 1.2 1.3 11.7 
10 100 400 800 1200 1600 2000 300.0 12 13 116 
FREQUENCY - MHz 400.0 1.1 1.2 11.7 
500.0 1.2 12 11.8 
600.0 1.2 12 11.8 
; ; 700.0 1.2 1.2 11.8 
Noise Figure 800.0 1.2 1.3 11.8 
900.0 1.3 1.3 11.8 
= 1000.0 1.3 1.4 11.8 
е А 1100.0 1.3 1.5 11.8 
" 1200.0 1.4 1.5 11.8 
ፎ 1300.0 1.4 1.5 11.8 
= 9 1400.0 1.3 1.6 12.0 
cmd 1500.0 1.3 1.5 12.0 
шы 1600.0 1.3 1.5 12.2 
5 10100 400 800 1200 1600 2000 1700.0 1.2 1.5 12.4 
= 1800.0 1.0 1.4 12.3 
FREQUENCY - MHz 1900.0 11 1.3 12.3 
2000.0 1.5 1.2 12.1 
2100.0 2.0 1.4 11.6 
Power Output* 2200.0 3.0 1.6 10.4 
Е Linear S-Parameters 
b Frequency 511 521 512 522 
Б MHz MAG ANG MAG ANG MAG ANG MAG ANG 
= E ON ANG IAG - ANG —  MAO-——-ANG 
= 1.0 256 -93 3.936 -170 133 12 200 160 
© 2.0 162  -124 3.960 -175 136 6 175 167 
c. 5.0 128 -153 3.987 -179 138 3 165 172 
= 10.0 120 -166 3.963 180 139 1 161 173 
o 50.0 116 176 3.933 174 140 -2 154 164 
100.0 106 167 3.908 167 140 -4 149 151 
10100 400 800 1200 1600 2000 200.0 099 163 3.856 155 141 -9 135 126 
FREQUENCY - MHz 300.0 079 167 3.809 144 143 -14 4417 102 
400.0 070 179 3.860 133 143 -21 098 80 
* at 1 dB Gain Compression 500.0 .090 176 3.8906 122 142  -26 .089 52 
600.0 089 174 3.907 109 140  -32 .089 15 
700.0 098 178 3.888 97 139. -37 099 -22 
800.0 111 176 3.896 85 138 -44 116. -54 
VSWR 900.0 123 170 3.872 73 138 -48 138 -80 
1000.0 137 162 3.889 61 196 ---64 159  -105 
1100.0 145 155 3.901 49 136 -60 184 -126 
1200.0 151 144 3.883 36 133 -66 202  -145 
1300.0 154 134 3.905 24 131  -71 209  -163 
1400.0 148 127 3.959 10 190.117 277 0472). -4፻8 
1500.0 128 115 3.998 -3 128 -83 214 161 
1600.0 116 105 4.065 -17 128 -88 205 142 
= 1700.0 .082 89 4.449  -32 129 -94 .195 124 
10 100 1000 2000 1800.0 023 87 4.118 -48 132 -100 172 109 
1900.0 066 -128 4128 -66 1135 -108 138 103 
FREQUENCY - MHz 2000.0 185 -151 4049 -85 136 -117 110 116 
2100.0 333 -168 3.797 -107 134 -128 150 135 
2200.0 494 169 3.311 -128 125 -138 230 134 


Intercept Point 


Thermal Data: Vcc = 15 Vdc 


25 £ s 
2 те Thermal Resistance B8jo..............................., 185°C/W 
ОНЕР СИИК Б. nr CL A Transistor Power Dissipation Pg .................... 0.050 W 
Junction Temperature Rise Above Case Tjc 9°C 


eme. Noe 


3RD ORDER TWO-TONE 


10 100 500 900 1300 1700 20 
FREQUENCY - MHz 


— 
сә 





INTERCEPT POINT - dBm 
e 


cn 
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A32 | SMA32 


100 to 2000 MHz 
TO-8 CASCADABLE AMPLIFIER 


€ AVAILABLE IN SURFACE MOUNT 

€ LOW NOISE FIGURE: 3.5 dB (TYP.) 

€ HIGH THIRD ORDER IP: +32 dBm (TYP) 
€ HIGH OUTPUT LEVEL: «21.0 dBm (TYP) 
€ LOW VSWR : 1.8:1 (TYP) 





Outline Drawings 


A32 
















































Кен mas ኮፍ 
0.200 
. 0% . + Dr 7 —— 0025 (0.63) 
Specifications PU x | 
018650015 t E Me 0.018 *0.00 0.46 +0.02) DIA. 
Characteristics Typical Guaranteed tellu s apns 005 
12.70 
0° to 50°C -54° to +85°C ees M 
(7.62 0:25) —* == 
“5299 | | GROUND 
Frequency (Min.) 10 - 2000 MHz | 100 - 2000 MHz| 100 - 2000 MHz b ebur О ee I 
Small Signal Gain (Min.) 10.0 dB 9.0 dB 8.5 dB >= 
Gain Flatness (Max.) +.3 dB +.7 dB +1.0 dB ба | 
А ; + DC VOLTAGE - a 
Noise Figure (Max.) 3.5 dB 4.0 dB 4.5 dB TEA А 
Power Output ae 
at 1 dB Compression (Min.) +21.0 dBm +19.0 dBm +18.0 dBm eer ee pi di lela 
VSWR (Max.) Input/Output 1.8:1 2.1: 2.3:1 SMA32 
DC Current (Max.) at 15 Volt 94 mA 98 mA 100 mA E Ms 
450 — 
*Measured in a 50-ohm system at +15 Vdc Nominal. IN OUT 
Notes: Ж 
1. WJ-CA32 is а standard WJ-A32 installed іп a miniature SMA connector housing and guaranteed 4 | 
over 0°C to 50°C temperature range. DA P UM 
.075 
po Tw на 4— 050 ТҮР 
Typical Intermodulation Performance at 25°C er ae com 
058 RADIUS Xm 
Second Order Harmonic Intercept Point ......................................2......а. -40 dBm (Typ.) is 7: Ды 
Second Order Two Tone Intercept Роіпї............................................««... +38 dBm (Typ.) A PA E 
Third Order Two Tone Intercept Point ................................ L a. asa uq +32 dBm (Typ.) 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
š ። (ል32 0,820 
Absolute Maximum Ratings мі; БОК рит 
JS © PRODUCT LABEL AREA 
1.0 
Gordo Tenpera ше; Ra aa ገ... cata d 
Max mur Case TE IDE te. ወን е S SK аа аа ena a ж "8.  ” [e ወ peces ОЛА os 
Мәхітшт ОС Yola Oes Sk Ge ገን ናገ o tena а Ep m "| 
Maximum Continuous RF Input Ромег.............2........00 m a су 
Š x ማፕ 0310 INPUT SMA JACK (FEMALE) 
Maximum Short Term RF Input Power (1 Minute Мах.).............................. 50 Milliwatts | (787) (2) PLACES 
Maximum Peak Роме... оаа nter neut itta e кадай 0.5 Watt (3 psec Max.) SURFACE” 04803000 
"S" Series Bürn-in Terfiperalure- (CaO) iina U L ecules ዎም 125°C asn i | 258 0NC2B X015 68 DEEP 
متو‎ “Бы. THREADED INSERT 
0.810 + 0.010 ЖА (4) PLACES 


(20.57 + 0.25) | 


Weight approximately 2.0 grams (0.07 02.) i ወ-ቁ 





1S 0.320 + 0.010 
0005 ,| e (8.12 + 0.25) 
(2.41) 0.250 

(6.35) 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C Typical Automatic Test Data WJ-A32/SMA32 






















Gain Vec = 15.0 V 
ጩ 110 Frequency VSWR VSWR GAIN 
ea EN Ж? -54°C BUR መሙ MHz IN OUT DB 
: Ee безе L—1—. . 
z 10.0 3 а 5.0 2.6 1.1 7.4 
takes Tle) B š z 
90 +85 0 50.0 22 1.5 10.2 
10 50 100 400 700 1000 1300 1600 1900 2200 на 18 ы ፈው 
Y WD 200.0 1.6 127 12.3 
FREQUENC 300.0 1.6 1.7 12.3 
400.0 1.6 ҮТ 12.3 
š š 500.0 1.6 1.7 12.6 
Noise Figure 600.0 1.5 1.8 12.5 
700.0 1.5 1.8 12.4 
к 800.0 1.5 1.8 12.4 
© 900.0 1.5 1.8 12.4 
аст) 1000.0 1.4 1.8 12.3 
= 1100.0 1.4 1.8 12.2 
© 4.0 1200.0 1.4 1.8 12.2 
ጨ 1300.0 1.3 1.8 12.1 
on 30 1400.0 1.3 1.9 11.9 
S 10 50 100 400 700 1000 1300 1600 19002200 1500.0 1.3 1.9 11.9 
= FREQUENCY - MHz 1600.0 1.2 1.9 11.7 
1700.0 1.2 2.0 11.7 
1800.0 1.2 1.9 11.8 
1900.0 1.2 1.9 11.8 
Power Output* 2000.0 1.3 1.9 12.0 
2100.0 1.4 1.9 12.1 
2200.0 1.5 1.9 12.1 
= 
со 
“М Linear S-Parameters 
ga Frequency 511 $21 512 522 
= 18 MHz MAG ANG MAG АМО МАС ANG МАС ANG 
10 50 100 400 700 1000 1300 1600 1900 2200 50 Да. UM 2532 156 Nag E pem pA 
FREQUENCY - MHz 10.0 440 -9 2.409 -164 .120 8 102 -19 
ы 50.0 366 -22 3.254 -166 3467... > 203 -106 
at 1 dB Gain Compression 100.0 288 -28 3.837 -176 090 -15 258 -150 
200.0 285. | =82 4.109 167 080 -13 267 170 
300.0 2831 + -37 4.126 156 080 -13 261 148 
VSWR 400.0 237 + -45 4.143 145 .082 -15 249 133 
500.0 223 -54 4.242 136 083 -19 271 118 
600.0 209 + -63 4.230 124 083. -21 276 101 
2.0 700.0 206 -70 4.191 -- 113 084 -24 276 84 
- ТЕГЕ 800.0 201 -83 4.172 102 086 -27 277 70 
= 16 3 = 900.0 191. -91 4.148 92 088. -30 278 55 
a En cem s Eos was dri 1000.0 177 -101 4102 ё 089 -34 280 42 
0 ሀ2 “መ scat ШЕП ШИЙ 1100.0 168 -111 4052 72 093 -38 280 29 
1200.0 4152  -122 4.064 62 094 -43 284 15 
10 50 100 400 700 1000 1300 1800 1900 2200 1300.0 440 -136 4.038 52 097 ай 293 4 
FREQUENCY - MHz 1400.0 431 -150 3956 42 098 -54 299 27 
1500.0 124 -164 3.932 32 100 -60 307  -18 
1 1600.0 115 | т? 3.832 21 103 -65 318 -28 
Intercept Point 1700.0 3102 150 3.849 11 104 -72 3207-58 
1800.0 096 121 3.894 0 105 -77 321 -49 
: 1900.0 108 81 3.905  -12 107 -83 30 -61 
NE 2ND HARMONIC INTERCEPT POINT 2000.0 127 55 3.968 -21 111 -89 318 ^ 24 
60 2100.0 161 20 4.030 -33 114 -96 307 -88 
БЕЛЕЕ ORDER INTERCPPT PRINT, 2200.0 186 — -1 ^ 4017 -45 116 -103 299 -103 
zamm var Apa PEE TONG ig P 





INTERCEPT 
POINT - dBm 
> 
= 


ኤጋ 
= 


መኳ "SRD ORDER INTERCEPT POINT ae 
10 50 100 400 700 1000 1300 1600 19002200 Thermal Data: Vcc = 15 Vdc 
FREQUENCY - MHz 





Thermal Resistance Өјс................................ 182°C/W 
Transistor Power Dissipation Pg .................... 0.288 W 
Junction Temperature Rise Above Case WG «es 52°C 
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A33-1 / 5МАЗ3-1 


2 to 2400 MHz 
ТО-8 CASCADABLE AMPLIFIER 


ቀ AVAILABLE IN SURFACE MOUNT 
% ULTRAWIDE BANDWIDTH: 1 - 2600 MHz (ТҮР.) 
$ MEDIUM OUTPUT LEVEL: +6 dBm (TYP) 





Outline Drawings 
































Specifications" A33-1 —| е |— 
I Y 
0.200 
Characteristics Typical Guaranteed == e == 0.025 (063) 
0° to 50°C | -54° to +85°C መመ. 
| i MRI | --ሁ oo Digos 2 
Frequency (Min.) 1-2600 MHz | 2-2400 MHz | 2- 2400 MHz га ረክ. 7 
Small Signal Gain (Min.) 9.0 dB ò- 82dB 7.8 dB құзы стық Mcd asd 
а DIA. В.С. | 
Gain Flatness (Max.) +.4 dB +.6 dB +.8 dB | GROUND 
Noise Figure (Max.) 50-OHM INPUT _/ እ ሥሙዐዘዘርዐሀኾሀፐ 
ሩ 0.84 
10 - 2400 MHz 4.5 08 5.8 dB 6.3 dB пое >< |, 
0315" ም 
Power Output 079 ne 
at 1 dB Compression (Min.) +6.0 dBm +4.5 dBm . +4.0 dBm densi ir in የ ቸቸ 
VSWR (Max.) +.005 (.13) UNLESS OTHERWISE SPECIFIED 
Input < 1.6:1 1.9:1 2.0:1 SMA33-1 
Output < 1.41 1.8:1 2.0:1 549 
450 —— 
DC Current (Max.) at +15 Volts 19 mA 21 mA 23 mA 
IN OUT 
*Measured in a 50-ohm system at +15 Vdc Nominal. 07 | | 
Notes: 0 NC 450 
1. WJ-CA33-1 is a standard WJ-A33-1 installed in a miniature SMA connector housing and guaranteed 
over 0°C to 50°C temperature range. መሩ uS = > ют 
ድ | 016 +-002 
. . ዕ 012 RADIUS — ሃ 
Typical Intermodulation Performance at 25°C ዘ ade н 20 
50 —— » ሪ .031 TYP 
Я t ! | WS 
Second Order Harmonic Intercept Point .................. eee +35 dBm (Typ.) EE ш ኮሪ 
Second Order Two Tone Intercept Роіпї.................................. men -29 dBm (Typ.) DIMENSIONS ARE IN INCHES (MILLIMETERS) 
Third Order PWG Tone Inter CoDt POIDU osi dee UU uU. uu. a he 419 dBm (Typ.) шалы ЕНЕНЕ 
CA33-1 
See note 1 
Absolute Maximum Ratings 
0.460 
Sire Tem ү ciu оа ከ. ግ ዋሌ ና ores -62°C to 125°C аж 47%. | 
ism СЕБЕ TORO STARING ከበባ nye Жараны з-й st Aten tema 12555 =ጫ፦ - ar 
Maximum DC VOR IE .. 1.5. sese i ia vm ገን iuramenti +20 Volts гл юл. CEDE. NU 
Maximum Continuous RF Input Power.................. eene +13 Вт | олт ከ оар (27) 
Maximum Short Term RF Input Power (1 Minute Max.) ........................... +50 Milliwatts — (паго) |” በህጠርጩ፣ 
Maximum Peak POWBT................ U. uui а оннан нне anî a ka aê ua н 0.5 Watt (3 psec Max.) , 6) а. THREADEDINSERI о 
i 0.810 + 0.010 м (4) PLACES 
"S" Series Burn-In Temperature (Case)..................... se 125°C 685740) | 153 
"Ni 
0665 „| ےا‎ £ 
Weight approximately 2.0 grams (0.07 oz.) Өз Ж 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C Typical Automatic Test Data WJ-A33-1/SMA33-1 

















Gain Vcc = 15.0 V 
Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
со 1.0 1.3 1.4 9.4 
i 2.0 1.1 1.2 9.6 
= 5.0 1.0 1.1 9.6 
à 10.0 1.0 1.1 9.6 
50.0 1.0 1.1 9.5 
100.0 1.0 1.1 9.4 
10 100 900 1700 2500 200.0 1.0 11 93 
FREQUENCY -MHz 300.0 1.0 1.1 9.2 
400.0 1.0 1.1 9.3 
500.0 1.1 1.1 9.4 
š т 600.0 1.4 1.1 9.4 
Noise Figure 700.0 1.1 1.1 9.4 
800.0 1.1 1.2 9.4 
5-5 900.0 1.1 1.2 9.4 
7 1000.0 1.1 1.2 9.4 
сс 5 1100.0 1.1 1.2 9.4 
a 1200.0 1.1 1.2 9.4 
Ts 1300.0 5.1 1.2 9.4 
ሠ 4ሓ 1400.0 1.1 1.2 9.4 
= 1500.0 1.1 1.2 9.4 
= 4 1600.0 1.2 1.1 9.4 
10 100 900 1700 2500 1700.0 1.2 1.1 9.5 
FREQUENCY - 1800.0 1:2 1.1 9.5 
UENEN- Мн 1900.0 1.2 1.1 9.5 
2000.0 1.2 1.1 9.6 
Р * 2100.0 1.3 1.1 9.7 
ower Output 2200.0 1.3 1.0 9.7 
= 2300.0 1.4 1.0 9.6 
e 2400.0 1.6 1.1 9.5 
2500.0 1.8 1.2 9.3 
E 2600.0 2.1 1.3 8.6 
а. 
5 
= Linear S-Parameters 
= Frequency S11 S21 S12 S22 
& 10 100 900 1700 2500 MHz MAG ANG MAG ANG MAG ANG MAG ANG 
Б) c EE Oc WM NG MAG ANG МАО АМС 
FREQUENCY - MHz 1.0 2444. - 2119 2.939 -162 171 21 150  -124 
2.0 040 -119 3.007 -171 172 9 088 -146 
ж 
at 1 dB Gain Compression 5.0 014 -120 3.032. =177 168 3 062 -165 
10.0 012 -133 3.0016 -180 168 2 060 -173 
50.0 1010 133 2.986 174 170 -2 060 163 
VSW 100.0 013 111 2.963 168 170 =f 1059 144 
SWR 200.0 006 | -86 2.926 157 170 -10 058 111 
20 300.0 011 -95 2.803 147 iZi. «-16 054 85 
OUTPUT 400.0 022 -88 2.926 137 173" “292 048 66 
үй INPUT 500.0 027 -121 2.949 126 172  -28 051 48 
-— P an а 600.0 029 -141 2.964 115 172  -33 058 22 
= ЖИН = 700.0 031 -131 2.952 104 174): 339 065 ж 
> 10 — | 800.0 044 -157 2.955 93 172. -45 072 -22 
900 1700 2500 900.0 052 ` -175 2.951 82 173 !-81 .078 -39 
p ES - MHz 1000.0 .054 167 2.958 71 173 757 .079 -56 
1100.0 052 149 2,953 60 173 -63 083 -75 
1200.0 058 128 2,941 49 478--- «59 088 -88 
ር 1300.0 .063 109 2.961 37 473 -76 083 -99 
Intermodulation 1400.0 068 100 2955 26 173 -82 078. -111 
80 1500.0 064 75 2.967 15 172 -89 071 -120 
1600.0 072 72 2.964 3 1744 -95 058 -129 
Е 1700.0 085 51 2.998 -9 174 -102 045 -145 
© 50 1800.0 093 37 2.991 -21 174 -109 038 -165 
= 1900.0 095 17 2.995 -34 178 -116 033 173 
© 2000.0 106 =] 3.027 -46 179. -124 029 154 
ሦ 40 2100.0 128 -31 3.049 -59 180 -132 029 132 
= 2200.0 125 -60 3.069 -73 180 -141 020 110 
2 30 2300.0 174 -79 3.028 -88 179. -149 014 49 
= 2400.0 222 -102 2.980 -103 176 -159 031 -28 
ር 2500.0 286 -125 2.902 -121 170 -168 074:::3: -57 
= 20 2600.0 365 -143 2.700 -137 163 -178 142 -70 
10 
10 100 900 1700 2500 
FREQUENCY - MHz Thermal Data: Усс = 15 Vdc 
Thermal Resistance ፍር E 160°C/W 
Transistor Power Dissipation Pg .................... 0.124 W 


Junction Temperature Rise Above Case Пенн 20°С 
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A34 | SMA34 


100 to 2000 MHz 
TO-8 CASCADABLE AMPLIFIER 


€ AVAILABLE IN SURFACE MOUNT 
€ HIGH GAIN - TWO STAGES: 16 dB (ТҮР) 
€ ULTRALOW PHASE DEVIATION 

FROM LINEARITY: < +3° ; 500-2000 MHz 
€ LOW VSWR: < 1.5:1 (TYP) 











€ MEDIUM LEVEL OUTPUT: +7 dBm (ТҮР.) Outline Drawings 
A34 | -- ፳8ጆ |— 
0200 
s oat — 00% (0.63) 
! | ) 
ш + nis ! E ж 0.018 79.00 (0.46 +0.02) DIA 
OE 4PNS 7 
Specifications* E ከ... Б; 
0.300+0.010 | ኣብ) 
(7.62 + 0.25) — шт 
DIA. B.C. | 







Characteristics Typical Guaranteed € 
0° to 50°C -54? to +85°C 50-OHM INPUT — 50-OHM OUTPUT 

" / 

Frequency (Min.) 30-2100 MHz | 100-2000 MHz | 100-2000 MHz +06 VOLTAGE P Т”, 

Small Signal Gain (Min.) 16.0 dB 15.0 dB 14.0 dB m z 

Gain Flatness (Max.) <+0.5dB . +0.7 dB +1.0 dB DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Noise Figure (Max.) b 5 dB 65 dB 70 dB +.005 (.13) UNLESS OTHERWISE SPECIFIED 

Power Output SMA34 BIAS 


at 1 dB Compression (Min.) +7 dBm +6 dBm +5 dBm 
VSWR (Max.) Input/Output < 1.5: 1.9:1 2.0:] 
DC Current (Max.) at 15 Volts 35 mA 39 mA 41 mA 





*Measured in a 50-ohm system at +15 Vdc Nominal 


.075 








Notes: 005 + 001 225 ->| |+—050ТҮР 
1. WJ-CA34 is a standard WJ-A34 installed in a miniature SMA connector housing and guaranteed | ES | 
over 0°C to 50°C temperature range. 050 | 016 + .002 
012 RADIUS { 
058 RADIUS mus 
| 30 —— e031 TYP 
Typical Intermodulation Performance at 25°C Шу, 
| ፐ aS 
Second Order Harmonic Intercept Point ......................... а а. +46 dBm (Typ.) m m ШИН LEE) 
Second Order Two Tone Intercept Роіпї................................................ +42 dBm (Typ.) n 
Third Order TWe Tone Merco POM ST... ክም paa etiarn +18 dBm (Typ.) CA34 0080) 


Ѕее поїе 1 | >| |- 
EINE PRODUCT LABEL AREA 





| OUTPUT 
| + 3:22) TYP (2) PLACES 0.310 


Absolute Maximum Ratings 


+VDC 















Storage Temperature.................. ው ን ን ገ ገ ም нне i OLI ор. 5 c 
Maximum Case Temperature ....................а 100 ገ ና ናው ም ገ ር ካም ን ሮው еее | SUA CK (FEMALE) | +) و‎ 
Maximum DC Уойабе...........м.....04а40а.444040а ግ ግግ ግ ዓዓ ን ን кеннен ስው MOUNTING o 460 + 0010 (11.68) 
Maximum Continuous RF Input Power................ ы әле етә е елене еее +10 dBm ыы MOUNTINGHOLE окер 
Maximum Short Term Input Ромег.................................... 50 Milliwatts (1 Minute Max.) ማቸ ከርና M PLACES 

7 Матто Fonk POW8r LR ዋች. ጢጥ ውው 0.5 Watt (3 usec Max.) E. 5 Ó 
"S"Series Burn-In Temperature (Саве)...................а.1 m 125°C о Ar “225023 

(6.35) 

Weight approximately 2.0 grams (0.0707) а RED 
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Typical Performance at 25°C Typical Automatic Test Data WJ-A34/SMA34 





















































Gain Vec = 15.0 V 
Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
$ 10.0 2.9 2.5 12.0 
° 50.0 1.3 12 15.7 
= 100.0 1.2 1.1 16.0 
= 200.0 1.1 1.0 16.3 
300.0 1.0 1.1 16.3 
400.0 1.1 1.2 16.1 
500.0 1.1 1.2 16.0 
20100200 400 600 ፪00 1000 1200 1400 1600 1800 2000 600.0 14 12 16.1 
FREQUENCY - MHz 700.0 ho 1.3 16.1 
800.0 1.2 1.4 16.2 
900.0 1.3 1.4 16.2 
Noise Figure 1000.0 ЕЗ 1.4 16.3 
1100.0 1.3 1.5 16.2 
° 1200.0 1.3 1.5 16.2 
' 1300.0 1.4 1.5 16.2 
= 1400.0 1.4 1.5 16.1 
© 1500.0 1:3 1.5 16.0 
тт 1600.0 1.4 1.4 15.9 
-> 1700.0 1.4 1.4 16.0 
2 100 200 400 ut ood ር 1400 1600 1800 2000 ос T4 14 ne 
1900.0 1.5 1.3 15.7 
2000.0 1.6 1.4 15.6 
2100.0 2.0 1.4 15.4 
Power Output* 2200.0 2.6 1.4 15.1 
Linear S-Parameters 
2 Frequency S11 S21 $12 $22 
a MHz MAG ANG MAG ANG MAG ANG MAG ANG ` 
- қат ራዱ ና peri а ወ луы мде. — ANG ተየ ድ ANG 
= 10.0 486 -58 3.977 68 017 89 434 -62 
o 50.0 139 -89 6.106 9 029 22 107 -68 
ы 100.0 074 -109 6.335 -8 031 10 056 -65 
5 200.0 043 -148 6.528 -31 033 -1 010 -16 
300.0 024 139 6.505 -52 035 -9 046 56 
400.0 032 21 6.370  -71 035 -20 083 34 
10 100200 400 600 800 1000 1200 1400 1600 1800 2000 500.0 .041 -40 6.293 -88 034 -29 .099 15 
FREQUENCY - MHz 600.0 .060 -73 6.352 -105 032 -36 111 4 
*፲ 1 dB Gain Compression 700.0 .080 -88 6.407 -124 032 -43 131 6 
800.0 102 -111 6.452 -142 032 -49 152 -17 
900.0 114 -133 6.448 -160 031 -54 172 -30 
1000.0 131 -157 6.523 -179 030 63 183 -43 
1100.0 146 179 6.490 163 029 -71 196 -59 
1200.0 149 157 6.460 144 028 -78 207 -73 
1300.0 153 138 6.453 125 027 -86 210 -87 
1400.0 150 115 6.376 107 025 -94 207 -103 
1500.0 145 93 6.318 89 025. -102 196 -118 
1600.0 149 63 6.255 70 024 -107 180 -135 
| 1700.0 156 30 6.288 51 024 -116 161 -157 
шақа ЧО Еч элирип аш 1800.0 .169 -7 6.164 31 024 -121 .150 178 
1900.0 192 -41 6.090 11 024 -127 146 152 
2000.0 245 -76 6.023 -9 023 -135 151 126 
2100.0 340 -107 5.905 -30 023 -141 163 101 
2200.0 440 -140 5.675 -52 024 -145 171 77 


Thermal Data: Усс = 15 Vde 


Thermal Resistance ፀር-...................... . ..... . ........ 160°C/W 
Transistor Power Dissipation Pg .................... 0.178 W 
Junction Temperature Rise Above Case Tessa, 28°C 
Vec = 12.0 V Linear S-Parameters 
Frequency VSWR VSWR GAIN Frequency $11 $21 $12 $22 
MHz IN OUT DB MHz MAG ANG MAG ANG MAG ANG MAG ANG 
NA. San, 2 EO Ме А ORA ANG: ec MAG ANGE .ኡ፡፡ TTO 
10.0 2.9 2.5 11.6 10.0 .483 -b7 3.818 67 .017 89 .435 —61 
50.0 1.3 1.2 15.3 50.0 .137 -83 5.832 9 .029 21 .109 -68 
100.0 1.1 1.1 15.6 100.0 .069 -98 6.037 -8 031 9 .057 -65 
200.0 ІМ 1.0 15.9 200.0 .040 -133 6.222 -32 .033 “1 012 +22 
300.0 1.0 1.1 15.8 300.0 015 -173 6.201 -53 .035 -10 .044 53 
400.0 1.0 1.2 15.6 400.0 ‚021 -8 6.047 -/2 .036 -19 .080 33 
500.0 t1 1.2 15.5 500.0 .045 -63 5.967 -89 .034 —29 .095 13 
600.0 1.1 1.2 15.7 600.0 .069 -83 6.065 -107 .033 —36 .108 2 
700.0 es 1.3 15.7 700.0 .085 -102 6.078 -125 032 ፦42 .126 -8 
800.0 1.2 ` Led 15.8 800.0 .110 `-3 6139 -144 .032 -49 .146 -19 
900.0 1.3 1.4 15.8 900.0 118 -144 6.134 -162 031 -56 .164 —31 
1000.0 1.3 1.4 15.8 1000.0 140 -168 6.158 179 .029 -62 .172 -45 
1100.0 1.4 1.5 15.8 1100.0 .156 172 6.164 160 .029 =ያ1 .184 -61 
1200.0 1.4 1:5 16.7 1200.0 4157 149 6.098 141 .029 77 .194 -75 
1300.0 1.4 1.5 15:7 1300.0 .159 128 6.074 122 .027 -86 .194 -89 
1400.0 1.4 R5 15.6 1400.0 .163 104 6.024 103 .026 -92 .188 -104 
1500.0 1.4 1.4 15,5 1500.0 151 76 5.967 85 .026 -99 177 ^ -120 
1600.0 1.4 1.4 15.4 1600.0 161 50 5.899 66 .025 -106 157  -137 
1700.0 1.4 1.3 15.4 1700.0 .174 17 5.900 47 024 -112 137 -160 
1800.0 1:5 1.3 15.3 1800.0 .190 = 5.798 27 025 -118 .126 173 
1900.0 1.6 1.3 15.1 1900.0 .232 -50 5.714 6 025 -125 .122 145 
2000.0 1.8 1.3 15.0 2000.0 290 -82 5.624 -14 026 -132 .128 7 
2100.0 2.3 1.3 14.8 2100.0 3886 —111 5.490 -35 026 -138 .141 91 
2200.0 3.0 1.4 14.4 2200.0 .494 —144 5.234 —58 026 -143 ‚152 67 
Ee ғы. Бл E. шш e Lc дс s 
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A35 / SMA35 


10 to 2000 MHz 
TO-8 CASCADABLE AMPLIFIER 


@ AVAILABLE IN SURFACE MOUNT 
ቀ MEDIUM OUTPUT LEVEL: +9 dBm (TYP.) 
ቀ WIDE POWER SUPPLY RANGE: 

+8 TO +20 VOLTS 





Outline Drawings 
















e . . A35 Ë 
Specifications* Qoo U 
| 50) М ፡- 002 (063) 
Characteristics Typical Guaranteed t | Емен 
02405095 -54° їо +85°С aes == 
vem E ін 
Frequency (Min.) 1-2050 MHz | 10-2000 MHz | 10-2000 MHz deg... LO 
Small Signal Gain (Min.) 10.0 dB 9.0 dB 8.5 dB АВО. ደው 
Gain Flatness (Max.) 50-OHM INPUT | 50-OHM OUTPUT 
500-2000 MHz < +0.3 dB +0.6 dB +0.8 dB — 
10-2000 MHz < 0.5 dB «0.8 dB +1.0 dB 18 / 
Noise Figure (Max.) 5.0 dB 6.5 dB 7.0 dB клм ИУ 
Power Output Те / 
at 1 dB Compression (Міп.) +9 dBm +7 dBm +6.5 dBm DIMENSIONS ARE IN INCHES (MILLIMETERS) 
VSWR (Max.) +.005 (.13) UNLESS OTHERWISE SPECIFIED 
. . . 5МАЗ5 BIAS 
Input | 87 2.0:1 2:2] 
450 —;i 
Output <'1.5:1 2:2:1 2 
DC Current (Max.) at 15 Volts 24 mA 27 mA 29 mA i = 
ا‎ | 
Measured іп а 50-ohm system at +15 Уас Nominal. 0 NC 49 
Notes: 
1. WJ-CA35 is a standard WJ-A35 installed in a miniature SMA connector housing and guaranteed 005+ 001 тз <- 050 ТҮР 
over 0°C to 50°C temperature range. | 
= 016 +.002 
.012 RADIUS y 200 
қ 4 058 RADIUS ት 
Typical Intermodulation Performance at 25°C 20 ጀው OTF 
170 ^ e қ. NS 
Second Order Harmonic Intercept Point ................................................ +38 dBm (Typ.) 
Second Order Two Tone Intercept Point................................................ +33 dBm (Typ.) DIMENSIONG ARE AN IMCLES (MILLIMETERS) 
Third Order Two Tone іпіегсері:Роіпі.гг...... ге... е... +21 dBm (Typ.) 24 
CA35 2080) 
See note 1 pum ሦ 


PRODUCT LABEL AREA 











Absolute Maximum Ratings 


















= = з TYP (2) PLACES ret gan 

Storage Temperature........................... ን ው ር ግ ሳካ ገ ካሳ ም ንም ው x | | "Log 
Maximum Case Temperature ................... semen eene i pena. 
Maximum ОСО е: О EL a ы እ አ di ees +21 Volts Dn. "gor Оен ee) 
Maximum Continuous RF Input Ром/ег.........................еееееееееееееееее еее екен елекке ее. +13 dBm epa TC M (11.68) 
Maximum Short Term RF Input Ромег....................:........... 50 Milliwatt (1 Minute Max.) i epe 256 UNC2SXD s (8) DEEP 
Maximum Peak Power ................................ enne nme 0.5 Watt (3 psec Max.) КЛЕТ мынады 
"S" Series Burn-in Temperature (Case) .................. ee 125°C quo POF ozono 

ወላስ des (8.12 + 0.25) 


(6.35) 


Weight approximately 2.0 grams (0.07 Oz.) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
1.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C Typical Automatic Test Data WJ-A35/SMA35 














Gain Vec = 15.0 V 
Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
1.0 1.4 47 9.9 
2.0 1.2 1.5 10.2 
5.0 1.2 1.4 10.2 
5 10.0 1.2 1.4 10.2 
10 20 40 60 800 1000 1200 1400 1600 1800 2000 9 = ገ а 
FREQUENCY - MHz 100.0 1.2 1.4 10.0 
200.0 1.2 1.4 9.9 
300.0 1.1 13 9.9 
: 400.0 1.1 1.2 10.0 
Noise Figure 500.0 1.2 12 10.0 
i 600.0 1.2 1.1 10.0 
° 700.0 1.2 1.1 10.0 
800.0 1.3 1.1 10.0 
ЕЗ 900.0 1.4 1.1 9.9 
o 1000.0 1.4 1.1 9.9 
ш 1100.0 1.5 1.2 9.9 
= 1200.0 4.5 1.3 99 
> 1300.0 1.5 1.3 9.9 
10 200 400 600 800 1000 1200 1400 1600 1800 2000 1400.0 1.5 1.3 9.9 
FREQUENCY - MHz 1500.0 1.5 1.4 10.0 
1600.0 1.5 1.4 10.1 
1700.0 1.4 1.4 10.2 
ж 1800.0 1.3 1.4 10.2 
Power Output 1900.0 1.3 1.3 10.3 
2000.0 1.4 1.2 10.3 
2100.0 LT 1.1 10.1 
2200.0 2.3 1.1 9.5 
E 
© 
= Linear S-Parameters 
c 
8 Frequency 511 521 $12 S22 
= MHz MAG ANG MAG ANG MAG ANG MAG ANG 
5 1.0 177 1-023 3.135 -158 148 22 253 -138 
2.0 103 -150 3.223 -169 149 11 199 -157 
5.0 080 -165 3.236 -177 148 4 182 -171 
10.0 091 -171 3.219 -179 149 2 181 -177 
50.0 .089 174 3.192 174 150 =] 178 170 
FREQUENCY - MHz 100.0 .087 166 3.170 167 450 4 171 159 
*at 1 dB Gain Compression 200.0 071 168 3.139 155 152 -8 154 140 
300.0 067 175 3.113 144 153 -12 134 124 
400.0 063. -178 3.152 132 155 -18 110 111 
500.0 073 -173 3.172 120 155 -23 091 96 
600.0 089 -175 3.169 107 154... -28 066 73 
700.0 105 - -173 3.161 95 155 -33 042 38 
800.0 135 -178 3.148 83 155 -38 028 -23 
900.0 153 170 3.131 71 157  -43 040 -85 
1000.0 178 158 3.130 58 156 -48 063 -122 
1100.0 189 147 3.114 47 157 -54 091 -145 
1200.0 206 132 3.111 35 156 -58 112. -163 
1300.0 211 117 3.112 23 155 -63 127 177 
МР Зао: тосо пана Был (527% 1400.0 216 102 3,122 9 155 -68 .142 158 
10 200 400 600 800 1000 1200 1400 1600 1800 2000 1500.0 211 82 3.154 -3 .155 -74 149 138 
FREQUENCY - MHz 1600.0 201 66 3.192 -16 159 -79 153 116 
1700.0 179 42 3231 -30 162 -85 160 96 
1800.0 140 10 3.245 -44 170. -91 154 75 
1900.0 128 -37 3.292 -60 179 -99 131 55 
2000.0 154 -102 3.257 -76 185 -110 088 29 
2100.0 264 -144 3.210 -94 186 -121 026 -18 
2200.0 400 -179 2.987 -114 177 --138 066 -158 


Thermal Data: Vcc = 15 Vdc 


Thermal Resistance 66-....................... . ..... . ....... 169°C/W 
Transistor Power Dissipation Pg .................... 0.189 W 
Junction Temperature Rise Above Case በው ae. 32°C 
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A36-1 / SMA36-1 


100 to 2300 MHz 
TO-8 CASCADABLE AMPLIFIER 


@ AVAILABLE IN SURFACE MOUNT 

€ HIGH GAIN - TWO STAGES: 16.2 dB (TYP) 
€ LOW VSWR: <1.6:1 (ТҮР) 

€ MEDIUM OUTPUT LEVEL: +12.0 dBm (TYP) 


Specifications" 


Guaranteed 
0? to 50°C -54? to +85°C 


Characteristics Typical 


80-2400 MHz 


Frequency (Min.) 100-2300 MHz | 100-2300 MHz 





Small Signal Gain (Min.) 16.2 dB 15.0 dB 14.0 dB 
Gain Flatness (Max.) +0.2 dB +0.7 dB 1.2 dB 
Noise Figure (Max.) 6.0 dB 7.0 dB 7.5 dB 
Power Output 

at 1 dB Compression (Min.) +12.0 dBm +11.0 dBm +11.0 dBm 
VSWR (Мах.) Input/Output < < 1:67 2.0:1 2.0:1 
DC Current (Max.) at 15 Volts 63 mA 64 mA 67 mA 
*Measured іп a 50-ohm system at +15 Уас nominal. 
Notes: 
1. WJ-CA36-1 is a standard WJ-A36-1 installed in a miniature SMA connector housing and guaranteed 

over 0°C to 50°C temperature range. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic/Intercebt Point ...................:.- eimi +38 dBm (Typ.) 
Second Order Two Tone Intercept Point ........................... eere +33 dBm (Typ.) 
Third Order TWO TONG የበር መመ POU ¿ua i a aka ዳዳ +23 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature. .............. ua ........ p ም ጠግ ምት .....-62°C to +125°C 
Maximum Case Temperature .......... uu UU IILI I nnne a ann 125°C 
Maximum DG VONAGE s... енн o SR ксл ышын e ዓም ምም +17 Volts 
Maximum Continuous RF Input Power ....................... eee A u nennen tnra +10 dBm 
Maximum Short Term RF Input Power ............................. 50 Milliwatts (1 Minute Max.) 
МАШТЕ Peak PONT ы ее ыиы iati qu en ска Gk Ea 0.5 Watt (3 usec Max.) 
"S"Series Burn-in Temperature (Case)............................................................... +125°C 
Weight approximately 2.0 grams (0.07 02.) 
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Outline Drawings 
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1 | | +0.001 
0.185 + 0.015 — | |«— 0.018 "o na5(0.46 *0.02) DIA. 
(4.70 + 0.38) 4602 005) 
->| 05500 ቷ0.002 М 
(12.70) 
DIA. 
0.300 + 0.010 
(7.62 + 0.25) — +: 
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+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.005 (.13) UNLESS OTHERWISE SPECIFIED 







S 6 BIAS 
450 — 
IN OUT 
ዕድ 
0 NC 450 
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005 + .001 <— 050 ТҮР 
| 
| 
950 016 +.002 
.012 RADIUS Y 
200 
058 RADIUS ^ 
350 s 031 ТҮР 
N 
| M 
170 0 түр ኙ de 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
























See note 1 
PRODUCT LABEL AREA 
0.460 OUTPUT 
(11.68) -| |0375 wp (2) PLACES 0.310 
ою УЗ. (9.52) (787) 
(1270) | +ሃዐር | ; 
209 | d dh 99 Q9 
ета RF CONNECTOR TERM. ! t 
qap INPUT SMA JACK (FEMALE) MEME 
(7.87) (2) PLACES 0460 (12.70) 
MOUNTING (11.68) 
SURFACE pu + pue 
11.68 + 0.25) — —* 
MOUNTING HOLE 
2-56 UNC-2B X 0.15 (3.8) DEEP 
: MP. THREADED INSERT 
0.810 + 0.010 ) (4) PLACES 


(20.57 + 0.25) | 










a 
__0.320 + 0.010 
(8.12 + 0.25) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 


FAX: 415-813-2758 * e-mail: mw.devices @wj.com 


Typical Performance at 25°C Typical Automatic Test Data WJ-A36-1/SMA36-1 



























Gain Vec = 15.0 V 
Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
10.0 3.6 2.3 10.8 
50.0 1.2 1.2 15.8 
40 100.0 1.1 1.1 16.0 
100 200 400 600 800 1000 1200 1400 1800 2200 2400 200.0 11 14 16.2 
FREQUENCY - MHz 300.0 1.1 1.2 16.3 
400.0 1.1 1.2 16.4 
500.0 1.1 1.2 16.4 
> š 600.0 1.0 1.3 16.4 
Noise Figure 700.0 1.0 1.3 16.4 
800.0 1.0 1.4 16.4 
со 7-0 900.0 14 1.4 16.5 
33 1000.0 1.1 1.4 16.5 
ы 6.0 1100.0 1.1 1.5 16.6 
© 1200.0 1.1 1.5 16.7 
ET 1300.0 1.1 1.5 16.8 
ሠ 1400.0 1.1 1.5 16.8 
5 ; 1500.0 1.1 1.5 16.8 
100 200 400 600 800 1000 1200 1400 1800 22002400 esee i Me he 
FREQUENCY - MHz 1800.0 1.2 1.3 16.7 
1900.0 1.2 1.3 16.6 
2000.0 1.2 1.3 16.6 
# 2100.0 1.3 1.3 16.4 
Power Output 2200.0 1.4 1.3 16.3 
ЖЕ 2300.0 1.5 1.3 16.1 
2400.0 1.7 1.3 15.9 
"H > —— 
sae AR Вота 
=>] 
суз б e Frequency 511 521 S12 S22 
= an ie сен -2 ЖА MHz MAG ANG MAG ANG MAG ANG MAG ANG 
о ы 
2 Еу" сатыда ا‎ ш 10.0 563 -59 3.458 84 017 56 395 -94 
2 os — 50.0 .094 -85 6.168 14 .028 26 073 -167 
100 40 700 100 1300 1600 200 230 100.0 053 82 6.328 -4 030 11 059 162 
FREQUENCY - MHz 200.0 034 -95 6.468 -24 031 «i .065 126 
* (21 dB GAIN COMPRESSION 300.0 027 -112 6.534 -41 031 -8 .079 104 
400.0 026 -117 6.553 -57 031 -13 093 87 
500.0 026 -142 6.589 -73 032 -19 107 71 
600.0 023 -167 6.606 -88 032 -25 123 54 
VSWR 700.0 019 159 6.603 -104 032. -29 138 39 
НЕ 800.0 020 160 6.643 -120 032 -35 154 23 
‚ 900.0 025 114 6.669 -135 032. -40 170 8 
x 1000.0 031 108 6.719 -150 033 -46 180 -5 
2 2.0 1100.0 039 91 6.779 -165 032 -52 188 -21 
1200.0 038 70 6.841 179 032 -58 196 -36 
1.0 تڪ‎ она НН БӘ 1300.0 047 60 6.881 163 032 7” +63 200 -50 
20 50 100 200 400 600 800 1000 1400 1800 2200 2600 1400.0 046 36 6.885 147 031. -69 194. -66 
FREQUENCY - MHz 1500.0 056 25 6.948 131 032: ---74 189 -82 
1600.0 076 11 6.867 115 031 -80 177... (507 
1700.0 084 -5 6.929 99 031 -86 156 -116 
LO 1800.0 .078 -16 6.828 82 .031 -93 139 -141 
Intercept Point 1900.0 096 -24 6763 64 031 -99 129 -166 
2000.0 107 -33 6.730 48 031. -106 125 165 
ፎ 160 2100.0 133 -52 6.605 32 030° -113 131 138 
= 2200.0 154 -65 6.533 15 030 -120 134 114 
+50 2300.0 200 -81 6.402 -2 029 -128 140 90 
= 2400.0 246 -99 6.260 -19 030 -134 147 65 
& +40 2500.0 320 -116 6.129 -37 028 -141 148 39 
= 
2 
® +30 
= 





Thermal Data: Vcc = 15 Vdc 


+20 
100 200 400 600 800 1000 120 1400 1800 2200 2400 
FREQUENCY - MHz 


ቀን ыы Thermal Resistance Өјс................................ 150°C/W 
Transistor Power Dissipation Рд.................... 0.371 W 


"m Junction Temperature Rise Above Case По. 56°С 


Two Tone Third Order Intercept Po 


INTERCEPT POINT - dBm 





FREQUENCY - GHz 
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A37 / SMA37 


10 to 2000 MHz 
TO-8 CASCADABLE AMPLIFIER 


@ AVAILABLE IN SURFACE MOUNT 
ቀ HIGH OUTPUT LEVEL: +15 dBm (TYP) 
Ф HIGH THIRD ORDER І.Р: +28 dBm (ТҮР) 
ቀ WIDE POWER SUPPLY RANGE: 

+5 TO +15 VOLTS 


Specifications* 









Guaranteed 
0° to 50°С -54° to +85°C 


Characteristics 




































Frequency (Min.) 5-2100 MHz 10-2000 MHz 10-2000 MHz 
Small Signal Gain (Min.) 10.0 dB 8.5 dB 8.0 dB 
Gain Flatness (Max.) +0.3 dB +0.8 dB +1.0 dB 
Noise Figure (Max.) 5.0 dB 6.0 dB 6.5 dB 
Power Output 

at 1 dB Compression (Min.) +15.0 dBm +14.0 dBm +13.5 dBm 
VSWR (Max.) Input/Output «:3:6:1 2.0:4 2.371 





DC Current (Max.) 47 mA 50 mA 53 mA 





*Measured in a 50-ohm system at +15 Vdc unless otherwise specified. 

Notes: 

1. WJ-CA37 is a standard WJ-A37 installed in a miniature SMA connector housing and guaranteed 
over 0°C to 50°C temperature range. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic intercept Point 5:...................22.. 5... 4... .1. +41 dBm (Typ.) 
Second Order TWO TONG MNBICSDL PORI cawe aed ዳክ esee ewe sa rmn аны нанні +36 dBm (Typ.) 
Third Orden Two Tone Inbereept POW መስር) ገኝ ንን ካና ናና ት +28 dBm (Typ.) 


Absolute Maximum Ratings 


Storage Temperature. aS O Gea ҚАРЫМ HUA ОТА АНЫН -62°C to +125°C 
Maximum Gase TODO BNO ¿LI не ን ን ቸም ትማ ም 125°C 
Maximum DG WR aco ባነች агае op emcee eed a ire oni b ስ ም ጻት +17 Volts 
Maximum Gontinuous FIR TUE РОО. 5 ies dte ws rennin L u dren ከ +13 dBm 
Maximum Short Term RF Input Power ............................. 50 Milliwatts (1 Minute Max.) 
Mariman FORK POE ЖИК exakte mant ЕТТТ ТГ ማች ችና E Eo bai 0.5 Watt (3 usec Max.) 
"S"Series Burn-in Temperature (Case) ul ULLA nite enn n e +125°C 


Weight approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 
A37 


- | 0 
| (an DIA. | 


| eis 





0.025 (0.63) 


40,001 
EM ይፈ] 0.018 -00020*5 +0.08) DIA. 


4 PINS 


0.185 + 0.015 ! 
(4.70 + 0.38) 
->| 0.5003 0.002 ፳፻ 
(12.70) 
DIA. 
0.300+0.010 | 
(7.62 £0.25) —*| == 
DIA. В.С. 
GROUND 







50-OHM INPUT 50-OHM OUTPUT 


+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.005 (.13) UNLESS OTHERWISE SPECIFIED 


SMA37 


BIAS 





075 


:225 ጐም 
| ,375 


.005 + .001 < 050 ТҮР 
















.016 +.002 
.012 RADIUS Y 


.058 RADIUS 
.350 


n .200 


.031 TYP 
ж 


Y 
V 
031 ` 


170—-0 ТҮР 45° 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 


(A37 0.820 


(20.82) 


See note 1 >| 































UTPUT 
0.500 + (652) TYP (2) PLACES | 0.310 
(12.70) (7.87) 
Y +VDC Y š 
| የተነ WANA | 
MAS ke 629 
i enoe L | 
! ... RF CONNECTO TERM. + 1 
0.310 INPUT SMA JACK (FEMALE) | ко 
(7.87) (2) PLACES ዳም (12.70) 
MOUNTING (11.68) 
SURFACE 0.460 + 0.010 
(11.68 + 0.25) — —* 
0.180 MOUNTING HOLE 
(4.57) ” 2-56 UNC-2B X 0.15 (3.8) DEEP 
Fea MER SN THREADED INSERT 
0.810 + 0.010 (4) PLACES 
(20.57 + 0.25) | 
Же Же D-E 
ገ __0.320 + 0.010 
0.095 ጐ . |" (8120.25) 
(2.41) 0.25 
(6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C Typical Automatic Test Data WJ-A37/SMA37 

















Vec = 15.0 V 
Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
1.0 1.3 2.7 5.7 
2.0 1.5 2.0 8.3 
5.0 1.3 1.4 9.3 
10.0 1.3 1.3 9.3 
10 220 660 1100 1540 2200 50.0 1.3 1.3 9.4 
FREQUENCY - MHz 100.0 1.2 1.3 9.4 
200.0 12 1.3 9.4 
300.0 1.2 1.3 9.4 
400.0 ጊጋ 1.2 9.6 
Noise Figure 500.0 1.1 1.2 9.6 
600.0 ከነ 1.2 9.6 
d 700.0 11 1.1 9.7 
Р 800.0 1.2 ጌ4 9.8 
& 6 900.0 1.2 1.1 9.8 
m 1000.0 1.3 1.1 9.9 
E 1100.0 1.4 1.1 10.0 
2 1200.0 1.4 1.1 10.0 
z 1300.0 1.5 1.1 10.0 
10 200 400 600 800 1000 1200 1400 1600 1800 2000 1400.0 1.5 1.2 10.0 
FREQUENCY - MHz 1500.0 1.5 12 10.0 
1600.0 1.5 1.2 10.0 
1700.0 1.4 18 10.0 
ж 1800.0 1.3 1.2 10.1 
Power Output 1900.0 1.3 12 10.0 
е 2000.0 1.5 12 9.8 
„© 2100.0 2.0 1.3 9.2 
Ë= 2200.0 2.9 1.4 7.9 
=Ë 
= 
© 10 20 40 600 800 1000 1200 1400 1600 1800 2000 Linear S-Parameters 
FREQUENCY - MHz 
*at 1 dB Gain Compression Frequency $11 $21 $12 $22 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
1.0 139 -45 1.918 -162 516 ኑ 21 453 -139 
2.0 214 -90 2.594 -154 149 28 329 164 
5.0 129 -140 2911! -172 171 10 161 162 
10.0 .115  -159 2.929 -177 173 5 144 167 
OUTPUT 50.0 4115 179 2.964 175 1751 3 1126 165 
100.0 A0 169 2.951 168 176 -5 124 155 
፡ ኢፌ 200.0 .103 166 2960 156 176 >50 123 134 
a Ê 1 300.0 096 159 2968 145 177 -14 120 112 
400.0 074 148 3.007 132 180 -19 109 91 
1.0 500.0 059 150 3.013 121 183 -24 .097 68 
10 200 400 600 800 1000 1200 1400 1600 1800 2000 600.0 048 161 3.086 108 185 -30 081 42 
FREQUENCY - MHz 700.0 046 -167 3.054 96 188 -36 .065 16 
800.0 077 -155 3.002 83 191 -42 052 -18 
900.0 104 -162 3107 71 196 -47 043 -57 
1000.0 133 -172 3.128 58 199 -54 037 -106 
1100.0 158 177 9.149 45 203. -60 044 -154 
1200.0 180 165 3.158 32 205 67 051 167 
1300.0 197 150 3.156 18 208 -74 063 127 
1400.0 208 136 3.148 4 210 -81 081 96 
1500.0 201 118 3.156 -9 214 -88 094 67 
1600.0 204 100 3.145 -24 219 -95 107 37 
1700.0 181 72 3.375  -39 224. -103 114 12 
1800.0 .146 36 3.183 -54 234 -111 105 -21 
А ы 1900.0 190-- Sod 3450: «1-72 245. ----12 .086 67 
Thermal Data: Усс = 15 Vde 2000.0 194 -90 3.073 -90 250 -135 095 -131 
2100.0 333 -131 2.872 -110 243 -149 135 - 173 
2200.0 493 -164 2.495 -130 222 -162 183 137 
Thermal Resistance B IN a ቅ aa 145°C/W 
Transistor Power Dissipation Pg .................... 0.428 W 


Junction Temperature Rise Above Case Tia. 62°C 
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A38 / SMA38 


10 to 2000 MHz 
TO-8 CASCADABLE AMPLIFIER 


€ AVAILABLE IN SURFACE MOUNT 
ቀ HIGH OUTPUT POWER: +19 dBm (ТҮР) 
ቀ HIGH THIRD ORDER I.P.: +30 dBm (ТҮР.) 
ቀ WIDE BANDWIDTH: 10-2000 MHz 





Outline Drawings 



























































— ۴ | 
Specifications A38 | - Sion |— 
0.200 
ር үл ES 0.025 (0.63) 
Characteristics Typical Guaranteed | 
0° to 50°C -54° to 485°C 095 20015 x ій PF 0018 родов +002) DIA. 
— c m < 
IA 
Frequency (Min.) 5-2050 MHz | 10-2000 MHz | 10-2000 MHz vnum. ғғ 
Small Signal Gain (Min.) 9.5 dB 8.5 dB 7.5 dB a 
Gain Flatness (Max.) +0.4 dB +0.7 dB +1.0 dB 
Noise Figure (Max.) 
10-1500 MHz 6.5 dB 7.7 dB 8.2 dB 
500-2000 MHz 7:95:98 9.0 ав 9.5 ав 
Ромег Output DIMENSIONS ARE IN INCHES (MILLIMETERS) 
at 1 dB Compression (Min.) +.005 (.13) UNLESS OTHERWISE SPECIFIED 
10-1500 MHz +18.0 dBm +17.0 dBm +16.5dBm 5МАЗ8 " 
500-2000 MHz +19.0 dBm +18.0 dBm +17.5 dBm 450 — 
VSWR (Max.) Input/Output 1.8:1 B Д2] " n 
DC Current (Max.) at 15 Volts 65 mA 69 mA 72 mA ፦ | 
*Measured in a 50-ohm system at +15 Vdc Nominal. 2222 
мене 005 + .001 n 225 >| |*—.050TYP 
1. WJ-CA38 is a standard WJ-A38 installed in a miniature SMA connector housing and guaranteed | 3 | 375 
over 0°C to 50°C temperature range. 050 кре” 
012 RADIUS ir. 
.200 
058 RADIUS 4 
Typical Intermodulation Performance at 25° C pin ጋ. 
4170 0 шқ Z 
Second: Order Hatmonic intercept POMS Sba l. жыйна: +52 dBm (Typ.) ኛን hs ERICH incisa 
Second Order Two Tone IntercepE POM. sirrien +45 dBm (Typ.) #1010 (25) UNLESS OTHERWISE SPELIFIED 
Third Order Two Tone Intercept Point... A uu 4.4.4.4. .ө С +30 dBm (Тур) CA38 
See nole 1 PRODUCT LABEL AREA 
Absolute Maximum Ratings ТЫ 
(11.68) ፦ rem түр (2) PLACES OUTPUT 0310 
0.500 (9.52) 
(12:70) I | +ሃዐር | (7.87) 
Storage Tempore ece onan ነዋ din i lat dio em ie aire ዋና e -62°C to +125°C 625 OS 
б an GND -ቴ ا‎ 
Maximum Case Temperature 9.99 ን ግ ገ ገ ምስት ТЕС — lus төп m Lu NERA 
VERT O K 2 лла АСЫ а дана eran Preece +17 Volts | a э шю Cem 
Maximum Continuous RF Input Ро\уег......................2222ннанн неее +17 dBm 595 (eia — CO 
Maximum Short Term CW Tnput........................................ 100 Milliwatt (1 Minute Max.) : 4 THREADEDINSERT ከህ 
Maximam Peak: PONOT anaanatae инана нана a 0.5 Watt (3 usec Мах.) EO з ан 
16" Sərnes Burin Tempetadgre (5B) manieri ean eas aa E 125°C 4. ቁ. “መስከ 
(241) 0250 


Weight approximately 2.0 grams (0.07 oz.) 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C Typical Automatic Test Data WJ-A38/SMA38 































































































































Gain Vec = 15.0 V 
8.0 Frequency VSWR VSWR GAIN 
% MHz IN OUT DB 
z 7.0 wae ae US ጋ ው о ጨ፦፡ озо 
= 1.0 1.6 2.8 5.9 
MS 2.0 1.6 2.1 8.3 
710 200 400 600 800 1000 1200 1400 1600 1800 2000 5.0 1.4 1.5 9.2 
FREQUENCY-MHz 10.0 1.4 1.5 9.3 
50.0 1.4 1.4 9.4 
&0 : 25°С 100.0 1.4 1.4 9.3 
። -54°С ሽረ SS ን 200.0 1.4 1.4 9.4 
270 —— — ج‎ 300.0 1.3 1.4 9.4 
“ማመ. 1 1 1 ጋ moss 
0 500.0 1.2 1.3 9.5 
10 200 400 600 800 1000 1200 1400 1600 1800 2000 600.0 1.2 1.3 9.6 
FREQUENCY -MHz 700.0 1.1 12 9.6 
800.0 1.0 1.2 9.7 
AE 900.0 1.0 1.1 9.8 
T 1000.0 1.1 1.1 9.8 
E rA 1100.0 1.1 1.1 9.9 
mo አመመ 1200.0 1.2 1.1 9.9 
2 -5 1300.0 1.3 12 9.9 
š 1400.0 1.3 522 9.9 
z 1 1500.0 1.3 1.2 9.8 
5 1600.0 1.3 1.2 9.8 
“15 1700.0 1.3 1.3 9.8 
J H ЕВ M b E B B 1800.0 1.2 1.3 9.6 
V. - Volts 1900.0 1.1 1.3 9.4 
ec 2000.0 1.2 1.2 9.1 
. А 2100.0 1.5 1.2 8.8 
Noise Figure 2200.0 2.0 1.1 8.4 
ኞ 
= Linear S-Parameters 
ርጋ 
= Frequency S11 S21 S12 S22 
C MHz MAG ANG MAG ANG MAG ANG MAG АМО 
2 10 200 400 600 800 1000 1200 1400 1600 1800 2000 10 219 -83 1966 -151 118 31 479 -148 
FREQUENCY-MHz 2.0 222 -107 2.604 -155 149 27 344 171 
5.0 178 -150 2.896 -171 168 10 210 169 
10.0 170 -165 2.913 -176 171 5 192 172 
x 50.0 473 1⁄4 2.935 176 .173 -1 179 168 
Power Output 100.0 166 165 2.928 170 173 -4 176 160 
200.0 154 153 2.936 159 173 -8 1,2 143 
300.0 148 138 2.937 149 425 . -12 166 125 
© 400.0 122 124 2.982 139 177 +16 153 108 
ka 500.0 108 108 2.979 129 179. c «21 136 90 
© 600.0 084 93 3.010 118 181 -25 114 69 
= 700.0 049 66 3.004 107 182 -30 094 48 
5 800.0 020 45 3.059 96 184 -35 072 22 
Е 900.0 015 -85 3.078 85 167: 2-40 060 -12 
1000.0 045 -131 3.100 73 188 -46 048 -53 
10 200 400 600 800 1000 1200 1400 1600 1800 2000 1100.0 064 -151 3.112 62 191 -51 051 -99 
FREQUENCY -MHz 1200.0 087 -166 3.130 50 1923-57 061 -132 
1300.0 116 177 3.136 38 193 -63 070 -163 
1400.0 141 165 3.122 26 194 -69 088 169 
1500.0 138 147 3.103 14 194. -75 101 146 
E 1600.0 145 134 3.086 1 195 -81 109 124 
? 1700.0 127 113 3.000 -12 195 -88 122 105 
2 1800.0 096 100 3.007 -25 195 -94 126 90 
5 1900.0 033 88 2.967 -39 200 -102 119 77 
PA 2000.0 071 -141 2.852 -53 200. -111 106 65 
= 2100.0 187 -157 2.760 -67 194 -120 082 57 
e 2200.0 328 179 2.644 -82 186 -128 029 49 
Vec 7 Volts Thermal Data: Vcc = 15 Vdc 
‘at 1 dB Gain Compression 
HOE Thermal RESISTANCE Oje asst 119°C/W 
oin i ; TE: Р 
Р Transistor Power Dissipation Pg .................... 0.659 ሃሃ 


Junction Temperature Rise Above Case To 79°C 





2nd HARMONIC 





2nd ORDER 
TWO TONE 





INTERCEPT POINT-dBm 








20 
10 200 400 600 800 1000 1200 1400 1600 1800 2000 
FREQUENCY -MHz 








FREQUENCY -MHz 
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A39 / SMA39 


10 to 2000 MHz 
TO-8 CASCADABLE AMPLIFIER 


@ AVAILABLE IN SURFACE MOUNT 


€ HIGH OUTPUT POWER: +22 dBm (ТҮР) 
€ HIGH THIRD ORDER І.Р: +34 dBm (ТҮР) 


ቀ WIDE BANDWIDTH: 10-2000 MHz 


Specifications * 





Outline Drawings 
A39 E 9450 DIA! ке 


(11.41) 












































| 0.200 
Characteristics Typical Guaranteed “ም | ፦ 0.025 (0.63) 
0° to 50°C -54? to +85°C | 
p NEL Ar о 
Frequency (Min.) 5-2050 MHz 10-2000 MHz 10-2000 MHz "S c x ፦ te 
Small Signal Gain (Min.) 7.5 dB 6.5 dB 6.0 dB TE E 
Gain Flatness (Max.) 0.3 dB +0.7 dB +1.0 dB ur GROUND 
Noise Figure (Max.) 50-OHM INPUT 50-OHM OUTPUT 
10-1500 MHz « 8.0 dB 9.0 dB 9.5 dB 5n | 
1500-2000 MHz 8.5 ав 9.5 dB 10.0 dB tems | < Wes 
Power Output 07) E 
at 1 dB Compression (Min.) +22 dBm +20 dBm +19.5 dBm ነቸ ናቸውን ER 
VSWR (Max.) Input/Output 1:67 2.2.1 2.271 s.005 (.13) UNLESS OTHERWISE SPECIFIED. 
DC Current (Max.) at 15 Volts 90 mA 94 mA 98 mA SMA39 5 
*Measured іп a 50-ohm system at +15 Vdc Nominal. 450 — 
Notes: 
1. WJ-CA39 is a standard WJ-A39 installed іп a miniature SMA connector housing and guaranteed T od 
over 0°C to 50°C temperature range. 0-1 | 
0 NC 450 
Typical Intermodulation Performance at 25°C ots. on መ [comm 
wu, 8. | 1016 +.002 
Second Order Harmonic Intercept Point ............................................... +55 dBm (Typ.) 4 ' 200 
Second Order Two Tone Intercept Point................................................. +50 dBm (Typ.) EE" ҰСЫ 
Third Order Two Tone Intercept РоіПі...............2921.7.. еее еее өрен +34 dBm (Typ.) | | FA > 
A 
Absolute Maximum Ratings EM E 
Storage Tempërature.............. маг. oT eae) aun iif co asss -62°С to +125°C eus 2082) a 
Maximum Case Temperature. ................................ U. u U UU tenen 125°C EBGQUCT LABEL AREA 
Maximum DC VOTRE ጅ899ነ ችንን ንን ዓና ያ лук ተ ሉም +17 Volts 
Maximum Continuous RF Input Ромег.....................а) аса ссе ке еккен кенен +50 Milliwatts 025 тув ig puces ОЛРУТ ды, 
Maximum Short Term RF Input Power ............................. 100 Milliwatt (1 Minute Max.) мс, | ree 
Maxiiurm Peak Ponal s a a ባዱ 0.5 Watts (3 usec Мах.) ፪ ሺ መ nee 
г К RF CONNECTOR TERM. 
"S" Series Burn-in Temperature (Case)... 125°C AVES AS uud оға 
E аер е 
Weight approximately 2.0 grams (0.07 oz.) | и 0180 MOUNTING HOLE пн, 
oO «Ек THREADED INSERT f 
E a 





ох. "T ы | 
ገ 0.320 + 0010 
0.095 27 2215 (8.12 + 0.25) 


(241) 025 
(6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C WJ-A39/SMA39 














Gain i Intercept Point Current Drain vs. Vcc 
8.0 70 
: 11111! 
5 r ከፒ [T4 | |-- 
6.0 = 50 2nd ORDERTWO ee. LL == 
FREQUENCY -MHz = 40 4 = 
= ж 
21290 = 
© 10 200 400 600 800 1000 1200 1400 1600 1800 2000 š 
z FREQUENCY-MHz 5 
5 
6.0 
10 200 400 600 800 1000 1200 1400 1600 1800 2000 
FREQUENCY -MHz 
° ° 
5 Typical Automatic Test Data 
E š 
= Vec Volts 
е 
2 Vec = 15.0 V 
че Frequency VSWR VSWR GAIN 
< MHz IN OUT DB 
Veg 7 Volts 2.0 1.8 2.3 7.6 
5.0 1.7 1.8 8.3 
10.0 17 12 8.4 
Noise Figure 50.0 1.7 14 8.5 
100.0 Fri 1.7 8.5 
ማሚ 200.0 1.7 1.7 85 
ki 300.0 1.6 1.6 8.5 
m 400.0 1.6 1.6 8.7 
© 500.0 1.5 1.5 8.7 
ы 6 600.0 1.5 1.4 8.8 
2 30 200 400 600 800 1000 1200 1400 1600 1800 2000 105 n Та 9 
FREQUENCY -MHz anni ТЕБ Lr nU 
1000.0 1.5 1.1 9.1 
1100.0 1.6 1.1 9.2 
ж 
Power Output 1200.0 16 12 92 
1300.0 1.7 18 9.2 
Ем 1400.0 1.7 1.4 9.1 
T 1500.0 1.7 1.5 9.0 
2» 1600.0 1.8 1.6 9.0 
5 1700.0 1.7 1.8 8.9 
= 1800.0 1.5 1.9 8.6 
= 10 20 400 600 800 1000 1200 1400 1600 1800 2000 1900.0 1.4 1.9 8.5 
2 FREQUENCY-MHz 2000.0 1.1 1.9 8.1 
2100.0 1.3 1.8 7.6 
2200.0 1.7 1.7 7.4 
Linear S-Parameters 
ፎ چت‎ 
ዌ Frequency S11 $21 $12 $22 
- MHz MAG ANG MAG ANG MAG ANG MAG ANG 
а. 
= 2.0 204 -122 2.389 -155 160 28 386 -179 
Be 5.0 264 -156 2.612 -171 176 11 285 176 
ы 10.0 259 -168 2.682 -176 179 5 272 176 
e 50.0 265 178 2.664 176 181 a4 260 170 
100.0 252 171 2.652 170 181 -3 255 162 
200.0 246 166 2.667 159 181 -8 247 146 
300.0 238 158 2.669 150 182. -11 237 130 
400.0 220 151 2.17 139 185 -16 217 114 
500.0 212 146 2.723 129 186 —20 .192 97 
Vec ` Volts 600.0 195 142 2.743 118 187 -24 .159 79 
“118 Gain Doforessión 700.0 174 143 2774 107 188. -29 125 60 
SUR basi ush 800.0 180 144 287 96 191 -35 086 36 
900.0 187 - 143 2.828 85 199 .---39 055 452 
VSWR 1000.0 198 139 2.860 73 194 -44 ox  -171 
5 1100.0 216 135 289 61 195 -49 064 -133 
1200.0 239 128 2872 50 195 -54 098 -161 
3.0: 1300.0 255 122 2.868 38 194 -59 135 173 
ao Арту — 1 1500.0 264 101 2832 13 193 -69 213 193 
е: Кел ориг 1600.0 273 89 2818 1 195  -74 244 113 
5 10100 200 400 600 800 1000 1200 1600 2000 2400 ON 3 ын E Nis Hr E 
FREQUENCY -MHz 1900.0 .156 33 2.671 -38 212  -91 .304 64 
2000.0 058 -2 2.541 -51 214 -99 303 49 
2100.0 119 -147 2.399 -63 213 -109 294 33 
2200.0 252 176 2.340 -76 207 -115 270 11 
Thermal Data: Vcc = 15 Vdc 
Thermal Resistance Өјс................................ 100°C/W 
Transistor Power Dissipation Pg .................... 0.935 W 


Junction Temperature Rise Above Case U 93°C 
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A43 | SMA43 


100 to 3200 MHz 
TO-8 CASCADABLE AMPLIFIER 


@ AVAILABLE IN SURFACE MOUNT 

ቀ ULTRAWIDE BANDWIDTH: 100-3200 MHz 
ቀ EXCELLENT GAIN BLOCK: 11.5 dB (TYP) 
ቀ MEDIUM OUTPUT LEVEL: +8.5 dBm (TYP) 


Specifications” 
Characteristics Typical Guaranteed 
0° to 50°C -54° to +85°C 

Frequency (Min.) 80-3200 MHz | 100-3200 MHz | 100-3200 MHz 
Small Signal Gain (Min.) 11.0 dB 10.5 dB 9.8 dB 
Gain Flatness (Max.) +0.3 dB +0.7 dB +1.0 dB 
Noise Figure (Max.) 6.7 dB 7.2 dB 7.7 በ8 
Power Output 

at 1 dB Compression (Міп.) +8.5 dBm +7.0 dBm +6.5 dBm 
VSWR (Max.) 

Input 1.671 | 2.0:1 229) 

Output 1.8:1 2.3.1 2.4:1 
DC Current (Max) at 15 Volts 45 mA 48 mA 50 mA 





“Measured in a 50-ohm system at +15 Vdc Nominal. 

Notes: 

1. WJ-CA43 is a standard WJ-A43 installed in a miniature SMA connector housing and guaranteed 
over 0°C to 50°C temperature range. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point ................................................ +45 dBm (Typ.) 
Second Order Two Tone Intercept Роіпї................................................. +40 dBm (Typ.) 
Third Order Two Tone Intercept Роіпї..................................................... +21 dBm (Typ.) 


Absolute Maximum Ratings 


ordago ТОРЕШ сырыы аена ka ein Ыыы nasal ds -62°C to +125°C 
Maximum Case Temperature 3:.........22:.... Soca л... Аа. анн 125°C 
Maximum DO Voltaj DEE esata КЬ eh iw ease ባሪክ.) ወሰና N +17 Volts 
Maximum Continuous ፻ዥ-ከፍቪቡ Power ነ... reete лал тамал +10 dBm 
Maximum Short Term RF Input Ромег.............................. 50 Milliwatts (1 Minute Max.) 
Maximum FOR FONT OR OR ER Ini Nec erc BE К 0.5 Watt (3 usec Max.) 
"S" Series Burn-In Temperature (Саѕе)............................................................ Тас 


Weight approximately 2.0 grams (0.07 02.) 





Outline Drawings 
AAS go |— 












0.200 
60). ) | 
а сак — 0.025 (0.63) 
t | $ 
[ | | +0.001 
0.185 + 0.015 —+| |«— 0.018 ሰበሰጋ048 +0.02) DIA. 
(4.70 + 0.38) 20002 1005) 
—»| 0500 + 0.002 = 
(12.70) 
DIA 
0.300 + 0.010 
(7.62 + 0.25) —> -. 
DIA. B.C. 
GROUND 
50-OHM INPUT 50-OHM OUTPUT 
$ 0.033 / 
(0.84) 
XA 
+ DC VOLTAGE dd 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.005 (.13) UNLESS OTHERWISE SPECIFIED 


SMA43 


BIAS 


IN OUT 


075 
225 -> 


| .375 


<—.050 ТҮР 















016 +.002 
1012 RADIUS Y 


.058 RADIUS 
.350 


.200 
A 


.031 TYP 
"di 


E 
17 0 የሎ 





45° 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 

























See note 1 ; 
1.000 
(25.40) 
А 
UTPUT 
በ 0.310 
| (7.87) 
TET улт ы + 
г ጋው. مس‎ 
RF CONNECTOR TERM. 4 
SMA JACK (FEMALE) ы -- 0500 
ae 040. [2270 
MOUNTING (11.68) 
SURFACE 0.460 + 0.010 
(11.68 + 0.25) — —* 
0.180 MOUNTING HOLE 
(4.57) * 2-56 UNC-2B X 0.15 (3.8) DEEP 
раа, THREADED INSERT 
0.810 + 0.010 (4) PLACES 
(20.57 + 0.25) | 
' а 
} 0.320 + 0.010 
(8.12 + 0.25) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C WJ-A43/SMA43 





Gain Power Output* Intercept Point 
£ +12.0 60 
ቺ ^ E е 2М0 HARMONIC er 
< E | 
ርጋ > = 
10.0 о +80 = 40 
100 500 800 1300 1700 2100 2500 2900 3300 < & 
FREQUENCY - MHz 3 ей к 
2 100 500 900 1300 1700 2100 2500 2900 3300 = 
Noise Figure FREQUENCY - MHz Б. A 
፦ 
= 


* at 1 dB Gain Compression 





Rn, 
= 


10 
VSWR 100 500 900 1300 1700 2100 2500 2900 3300 
FREQUENCY - MHz 


c 


0 
100 500 900 1300 1700 2100 2500 2900 3300 


FREQUENCY - MHz 


NOISE FIGURE - dB 
e 
о 





20 50100 200 600 1000 1400 1800 2200 2600 3000 3400 
FREQUENCY - MHz 


Typical Automatic Test Data 











Vec = 15.0 V Linear S-Parameters 
Frequency VSWR VSWR GAIN ` Frequency $11 $21 $12 $22 
MHz IN OUT DB MHz MAG ANG MAG ANG MAG ANG MAG ANG 

100.0 1.1 1.2 12.3 100.0 069 -90 4.108 -21 040 -8 071 -163 

200.0 1.1 11 12.3 200.0 050 -103 4.132 -58 041 -38 062 128 

300.0 1.1 12 12.3 300.0 050 -130 4.110 -91 041 -62 075 84 

400.0 1.1 1.2 12.3 400.0 051 -131 4.123 -124 044 -87 092 50 

500.0 1.1 12 12.3 500.0 063 -157 4.116 -155 041. -110 108 22 

600.0 11 1.3 12.3 600.0 068 -173 4.113 173 041 -135 123 -6 

700.0 14 1.3 12.3 700.0 076 163 4.112 141 041 -157 135 -32 

800.0 1.2 1.3 12.3 800.0 083 146 4.104 110 041. -179 148 -58 

900.0 1.2 1.4 12.3 900.0 097 123 4.115 77 038 157 156 -87 
1000.0 1.2 1.4 12.2 1000.0 104 106 4.085 46 038 135 162 -115 
1100.0 1.3 1.4 12.2 1100.0 112 85 4.092 14 039 112 163 -144 
1200.0 1.3 1.4 12.3 1200.0 123 65 4.097 -18 038 88 167  -173 
1300.0 1.3 1.4 12.3 1300.0 133 40 4.100 -49 038 64 170 155 
1400.0 1.3 1.4 12.2 1400.0 134 21 4.077 -80 038 42 175 125 
1500.0 1.3 1.4 12.2 1500.0 137 0 4.070 -112 038 20 182 94 
1600.0 1.4 1.5 12.2 1600.0 155 -24 4.053 -143 037 -4 184 64 
1700.0 1.3 1; 12.1 1700.0 .147 -44 4.048 -174 037 -26 187 36 
1800.0 1.4 1.5 12.1 1800.0 ‚161 —67 4.039 155 037 -49 191 8 
1900.0 1.4 1.5 12.1 1900.0 .156 -90 4.037 124 037 -71 187 -17 
2000.0 1.4 1.4 12.1 2000.0 .169 -115 4.049 93 037 -94 172 -41 
2100.0 1.4 1.4 12.2 2100.0 166 -136 4.052 61 036 -117 154 -64 
2200.0 1.4 1.3 12.2 2200.0 164 -159 4.069 30 036 -141 132 -85 
2300.0 1.4 12 12.2 2300.0 .156 179 4.064 -1 035 -162 101 -100 
2400.0 1.4 1.2 12.2 2400.0 .150 155 4.065 -33 037 175 071 -104 
2500.0 1.4 1.1 122 2500.0 .150 131 4.071 -65 036 152 060 -85 
2600.0 1.3 1:2 12.1 2600.0 .133 102 4.049 -97 035 127 087 -72 
2700.0 1.3 1.3 12.1 2700.0 .132 73 4.026 -129 035 104 132 -80 
2800.0 1.3 1.4 12.0 2800.0 .140 42 3.977 -161 035 82 178 -97 
2900.0 1.3 1.6 11.9 2900.0 .142 16 3.938 167 036 61 226 -118 
3000.0 1.4 1. 11.8 3000.0 .162 —18 3.891 134 037 38 275 -140 
3100.0 1.4 1.9 11.6 3100.0 182 —46 3.797 102 036 12 308 -163 
3200.0 1.5 2.0 11.4 3200.0 212 -76 3.704 69 036 -8 334 171 
3300.0 1.6 2.1 11.1 3300.0 245 -107 3.608 37 036 -31 358 146 
3400.0 1.8 2.2 10.9 3400.0 273 -134 3.496 3 038 -52 372 120 





Thermal Data: Vcc = 15 Vdc 


Тһегта! RESISTANCE Өір.............................. 150°C/W 
Transistor Power Dissipation Рд.................... 0.193 W 
Junction Temperature Rise Above Case Tjc ....... 29°C 
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А45 / SMA45 - 


1 to 4 GHz 
TO-8 CASCADABLE AMPLIFIER 


@ AVAILABLE IN SURFACE MOUNT 

@ HIGH GAIN 17.5 dB (TYP) 

@ LOW NOISE 4.5 dB (TYP) 

@ HIGH OUTPUT POWER: +19.5 dBm (ТҮР.) 
% GaAs FET DESIGN 





Outline Drawings 
А45 ga 0450 pia. = 


(11.41) 





















Specifications* T 
(5.08) i EN 
> ከ ss EN 0.025 (0.63) 
Characteristic Typical Guaranteed À | lis 
0° to 50°C -55° to +85°C (4702038) NE доме оол 
— “ማሚ. та 
Frequency (Min.) 1-4 GHz 1-4 GHz 0822029 — = 
Small Signal Gain (Min.) 16.5 dB 15.5 dB | اوو‎ 
Gain Flatness (Max.) +0808 | - 31.0 08 RN “MG የ በ 
Noise Figure (Max.) ` Gres / 
1-2 GHz 5.5 dB 6.0 dB + DO VOLTABE መ Ду різ 
2-4 GHz 5.0 dB 5.5 dB የ» 
сынаны, 2005 (13) UNLESS OTHERWISE SPECIFIED 
at 1dB Compression (Min.) +18 dBm +17 dBm SMA4 ENG 
VSWR (Max.) Input 2.1:1 22:1 ጋ " 
VSWR (Max.) Output 2.1:1 2.2:1 450 — 
DC Current (Max.) at +15 volts 125 mA 130 mA IN OUT 
4 іп а 50-ohm system at +15 Vde Nominal. ті we ы 
1. WJ-CA45 is a standard WJ-A45 installed in a miniature SMA connector housing and guaranteed 075 
over 0°C to 50°C temperature range. Ше V eee al 
EUM. 
Mic: 016 4.002 
.012 RADIUS 4 "m 
Typical Intermodulation Performance at 25°C ees I 
; ህሪ 031 TYP 
| 
Second Order Harmonic Intercept Point ..S......082.........8....... l... BË +44 dBm (Typ.) ችማ ው 17 ^к 
Second Order Two Toóné"Intercept Point.........................................Ə.... +39 dBm (Typ.) DIMENSIONS ARE IN INCHES (MILLIMETERS) 
Third Order Two Tone Intercept Роіпі.....Ӛ... еды +29 dBm (Typ.) Er IN 
E 8 
ee note 1 >| |- 


Absolute Maximum Ratings 














Storage Temperature ስች ኮር A агане анаа aaia a аы кн 
Maximum Сӛзелетрегвіге...:..:....:.................!...зөзбесзсввзсөсбзезкствеетекккекекектатакткаат алада si 
Maximum DOG. VOllage uu u L lI ቸን ትም ን ኬም ጌኔ ንማ ን "4 INPUT кен 
Maximum Continuous RF Input Ромег.............а.44м0а дамы ыы. ndi а 
Maximum Short Term RF Input Power (1 Minute Мах.)............................ 100 Milliwatts ና sso „а: 
Maximum Peak POWOF аанын T asas 0.25 Watts (3 psec Max.) NE 5. THREADED SERT н "i 
“б” Series Burn-In Temperature (Case) .................................................................. 85°C NEU m 
we 1 q 
Weight approximately 2.0 grams (0.07 62.) “© R) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C 


Power Output* 

















WJ-A45/SMA45 


Intercept Point 


2ND HARMONIC td 


70.0 





ff 
















E 
= 
| 60.0 ШАП; ax 
5 ° — 4’ 
x М2 
а. ፒ2 
2 50.0 [7 — 
፦ 
= = 
am = 
ш 
= > 40.0 2ND ORDER 
1.0 2.0 3.0 а Өө o- TWO TONE 
с> 
FREQUENCY - GHz ፎ 30.0 
ш 
፦ 
= 
Noise Figure FREQUENCY - GHz 20.0 3RD ORDER 
*at 1 dB Gain Compression 
са 
- VSWR 1.0 2.0 3.0 4.0 
ፎ FREQUENCY - GHz 
2 
ت‎ 
LL. 
шш 
e 
e 
<= 
FR EQU ENCY - GHz 
1.0 
коле - ЕН, 
Typical Automatic Test Data 
Vec = 15.0 V Linear S-Parameters 
Frequency VSWR VSWR GAIN Frequency 511 521 512 522 
МН? ІМ OUT DB MHz MAG ANG MAG ANG MAG ANG MAG ANG 
800.0 1.3 1.2 19.5 800.0 .138 149 9.451 -98 019 -24 .084 -103 
900.0 1.4 1.3 19.1 900.0 .178 119 9.018 -144 .018 -65 .147 -166 
1000.0 1.4 1:5 18.9 1000.0 176 91 8.803 176 0416 -104 .184 151 
1100.0 1.4 1.5 18.9 1100.0 155 65 8.849 139 0415 -140 .210 113 
1200.0 1.3 1.6 19.0 1200.0 133 41 8.962 104 0416 -167 225 79 
1300.0 1.2 1.6 19.2 1300.0 107 14 9.083 70 .016 166 234 48 
1400.0 1:2 1.6 19.3 1400.0 .074 -7 9,226 36 015 136 237 19 
1500.0 1.1 1.6 19.4 1500.0 .043 -13 9.354 2 .016 113 .233 -8 
1600.0 1.1 1.6 19.5 1600.0 .027 -13 9,459 -31 016 89 .228 -34 
1700.0 1.1 1:5 19.6 1700.0 037 33 9.523 -63 014 62 .213 -58 
1800.0 1.1 1.5 19.6 1800.0 056 26 9.580 -95 014 32 .197 -81 
1900.0 1.2 1.4 19.7 1900.0 .083 10 9.613 -127 .015 10 .177 -102 
2000.0 1.2 1.4 19.7 2000.0 .099 -19 9.623 -159 014 -16 .155 -124 
2100.0 1.3 1.3 19.6 2100.0 .132 -42 9.598 169 .015 -37 .135 -145 
2200.0 1.4 1.3 19.6 2200.0 .150 -68 9.584 138 .013 -68 116 -165 
2300.0 1.4 1.2 19.6 2300.0 175. -88. 9.506 107 .014 -91 .095 174 
2400.0 1.5 1.2 19.5 2400.0 .192 “111 9.414 77 0414 -118 .076 155 
2500.0 1.5 1.1 19.4 2500.0 .210 —134 9.372 46 0013 -135 .063 135 
2600.0 1.6 1.1 19.3 2600.0 .219 -159 9.231 15 .012 -158 .051 110 
2700.0 1.6 1.1 19.2 2700.0 .218 178 9.140 -15 .014 170 049 80 
2800.0 125 1.1 19.1 2800.0 ‚211 155 9.010 ፦45 013 143 052 44 
2900.0 1:5 1.1 19.0 2900.0 ‚215 131 8.922 -75 .015 125 .062 9 
3000.0 1:5 1.2 18.9 3000.0 203 105 8.828 -105 014 98 .082 -22 
3100.0 1.5 1-2 18.8 3100.0 204 83 8.724 --135 012 74 .106 -47 
3200.0 1.5 1.3 18.7 3200.0 194 59 8.657 --165 013 46 .128 -70 
3300.0 1.5 1.4 18.6 3300.0 197 36 8.555 165 .015 19 .155 -92 
3400.0 1.5 1.4 18.6 3400.0 .202 12 8.527 135 .013 2 .180 -114 
3500.0 1.5 1:5 18.6 3500.0 .203 -12 8.506 105 013 -32 .203 -134 
3600.0 1.5 1.6 18.5 3600.0 .206 -37 8.437 75 .012 -51 .220 -155 
3700.0 1.53 1.6 18.5 3700.0 212 -60 8.421 45 .013 -76 .235 -176 
3800.0 1.5 1.6 18.5 3800.0 .212 —85 8.439 16 0013  -101 .244 163 
3900.0 1.5 1:7 18.5 3900.0 .205 -111 8.421 -15 0013 -133 .252 141 
4000.0 1.5 4.7 18.6 4000.0 213 —135 8.536 ፦45 0414 -159 .251 119 
4100.0 1.5 1.7 18.7 4100.0 .202 -160 8.579 -75 014 172 .249 95 
4200.0 1.5 1.6 18.9 4200.0 .202 176 8.807 -107 .015 143 245 70 
Thermal Data: Усс = 15 Уас 
Thermal Resistance с. ТТР a eho ጠመ 131°C/W 
Transistor Power Dissipation Pg .................... 0.497 W 
Junction Temperature Rise Above Case е 65°С 
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A45-1 / SMA45-1 


1 to 4 GHz 
TO-8 CASCADABLE AMPLIFIER 






@ AVAILABLE IN SURFACE MOUNT 
€ WIDE BANDWIDTH 

€ HIGH GAIN 17.5 dB (ТҮР) 

€ LOW NOISE: 4.1 dB (ТҮР) 


@ GaAs FET DESIGN 
Outline Drawings 


A45-1 = 0450 ሀሊ = 


(11.41) 








Specifications* 020 
60). ) 4 
por — — 0.025 (0.63) 
Characteristics Typical Guaranteed ; | 
0°to50° -55° to +85°C ЕЛГЕ —lhe sat x ы 
—»| 0.500 + 0.002 е quis 
[s 
Frequency (Min.) 0.8-4.2 GHz 1-4 GHz 1-4 GHz (948-400 - 
Small Signal Gain (Міп.) 17.5 dB 16.5 dB 15.5 dB а 
Gain Flatness (Мах.) +0.6 dB +0.8 dB +1.0 dB nie ሽሽ. 


Noise Figure (Max.) 4.1 dB 5.0 dB 5.5 dB 



































Power Output + DC VOLTAGE 45 +3 
at 1 dB Compression (Min.) +13.0 dBm +12.5 dBm +12.0 dBm 
VSWR (Max.) DIMENSIONS ARE IN INCHES (MILLIMETERS) 
Input 1 8:1 1 9:0 20:1 +.005 (13) UNLESS OTHERWISE SPECIFIED 
Output 1.8:1 1.9:0 . 201 ЭМА45-1 ቁ 
DC Current (Max.) at 5.0 Volts 65 mA 75 ጠል 80 mA 450 — 
IN OUT 
*Measured in a 50-ohm system at +5.0 Vdc Nominal. 
Notes: d | 
1. WJ-CA45-1 is a standard WJ-A45-1 installed in a miniature SMA connector housing and guaranteed аа 
over 0°C to 50°C temperature range. A 
ла im es se «— 050 TYP 
0 375 
š ር ብ 1016 4.002 
Typical Intermodulation Performance at 25°C 012 RADIUS ун 
058 RADIUS 4. 
350 c 031 ТҮР 
Second Order Harmonic Intercept Point ...........................................:....+40 dBm (Тур.) | እ А 
Second Order Two Tone Intercept Роїпії................................................:+33 dBm (Typ.) ae ТР S 46 
Third Order Two Tone Intercept Point .................. eee 26 dBm (Typ.) DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
CA45-1 
Absolute Maximum Ratings аран PRODUCT LABEL AREA 
Storage Temperature ............ EAD SHE ፍች ችዋ ብት tins ቺክ MP c RENE -65°C to +125°C 3 " ሸፍ 
1 < ТҮР PLACES 
Maximum Case Temperature. s; ጣሰ በበን“ ቸቸ ማገን a Q EEE род ቺ 52 | 
Maximum DE Мойаб6........ 122... е кек екі кеседей кке кенін дін es fin. VOUS -©©9- г 3 س‎ 
Maximum Continuous ВЕ Input Ромег.....................................аа +13 dBm INPUT SMA JACK FEMALE) EM 
қ . ae (2) CE 
Maximum Short Term RF Input Power (1 Minute Мах.)............................100 Milliwatts MOUNTING sn coo 
Maximum Peak Power 222222444000 Ше 0.25 Watt (3 psec Max.) ананын PRIM —" 
і 57)” 2-56 UNC-2B Х 0.15 (3.8) DEEP 
c^ estes Burn: ñ Temperature (Савву. а. ULU IILI a asa ЕВРО ое THREADED NSERT | 
(20.57 + 0.25) 
i We 
ў D i 6 
Weight approximately 2.0 grams (0.07 о2.) эв Ej E UI 


(6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
3.010 (25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C Typical Automatic Test Data WJ-A45-1/SMA45-1 




















Gain Vcc = 5.0 V 
Frequency VSWR VSWR GAIN 
21 MHz IN OUT DB 
as 800.0 1.8 1.1 18.6 
T 900.0 1.6 1.1 18.4 
š 1000.0 1.5 1.1 18.4 
© 1100.0 1.4 1.2 18.4 
1200.0 1.3 1.3 18.4 
1300.0 1:8 1.3 18.5 
1000 1500 2000 2500 3000 3500 4000 1400.0 13 1.3 18.5 
FREQUENCY — MHz 1500.0 1.2 1.3 18.5 
1600.0 12 1.3 18.5 
1700.0 1.3 1.3 18.4 
1 : 1800.0 1.3 1.3 18.4 
Noise Figure 1900.0 1.3 1.3 18.4 
2000.0 1.8 1.3 18.4 
d 5 2100.0 1.4 13 18.3 
iT 2200.0 1.4 1.2 18.3 
ፎ 4 2300.0 1.4 1.2 18.3 
5 3 2400.0 1.5 12 18.3 
m 2500.0 1.5 1.1 18.3 
2 2600.0 1.5 1.1 18.2 
= 1000 2000 3000 4000 2700.0 1.5 1.1 18.2 
FREQUENCY — MHz 2800.0 1.5 11 18.1 
2900.0 1.5 12 18.1 
3000.0 1.4 13 18.1 
3100.0 1.4 1.3 18.1 
3200.0 1.4 1.4 18.1 
3300.0 1.4 1.4 18.0 
3400.0 1.3 1.5 18.0 
3500.0 1.3 1.5 18.1 
3600.0 1.3 1.5 18.1 
3700.0 1.3 1.5 18.2 
3800.0 1.3 1.5 18.3 
3900.0 1.3 14 18.4 
4000.0 1.3 1.3 18.5 
መመ 4100.0 1.3 1.2 185 
1000 1500 2000 2500 3000 ብ. T 4200.0 1.4 1.2 18.6 
FREQUENCY - MHz 
Linear S-Parameters 
Frequency $11 521 512 $22 
Power Output* MHz MAG ANG MAG ANG MAG ANG MAG ANG 
800.0 .284 95 8.4472 -99 014 -38 .028 10 
፳ 900.0 244 64 8.362 -143 .013 -3 .033 165 
1000.0 210 35 8.285 178 014 --112 070 127 
2 1100.0 .178 3 8.308 142 013 -146 .096 94 
E 1200.0 142 -30 8.350 107 013 -167 112 65 
© 1300.0 126 -66 8.382 73 013 169 125 38 
ህህ 1400.0 114 -108 8.383 40 011 137 132 14 
= 1500.0 105 -151 8.380 7 013 112 139 -9 
ሚሩ. NE መ LUE. co EC QE RS NN ЦЕ 08 
-5 - 
SREHMENST SE 1800.0 128 100 8.357 -87 013 36 139 -72 
*at 1 dB Gain Compression 1900.0 144 69 8.352 -118 013 11 130 -92 
2000.0 144 39 8.302 -148 013 -10 122 -112 
2100.0 157 4 8.247 -178 02 ај 114 -136 
- 2200.0 166 -21 8.247 152 012 -58 A08 ^, -157 
Intercept Point 2300.0 184 -49 8.225 122 012 -81 .089 179 
2400.0 196 -75 8.191 93 013  -104 073 153 
- 2500.0 201  -103 8.210 63 012 -133 059 124 
۴ | p e መሎ |! | 2600.0 204 -126 8.152 33 013 -151 049 89 
ይ 2700.0 200 -153 8.157 4 011 -170 052 46 
кб... 2800.0 191 -179 8.076 -26 012 158 067 11 
E LO RE e. 2900.0 186 155 8.047 -55 013 133 090 -23 
= 40 BE 3000.0 173 131 8.023 -85 014 117 115 -52 
ጨ 3100.0 170 104 8.000 -114 ዐ11 89 138 -76 
m 35 2ND ORDER TWO TONE = 3200.0 149 79 7996 -143 011 69 157 -100 
° LA 3RD ORDER TWO TONE 3300.0 149 54 7962 -173 012 40 175 -122 
ሠ 40 3400.0 143 25 7.988 158 012 18 193  -143 
= 3500.0 135 -3 8.027 128 013 -1 207 -165 
25 3600.0 129 -34 8.045 98 011 -34 211 171 
un 2006 300 400 3500.0 VB di. о а 
FREQUENCY — MHz 3900.0 124 -129 8287 8 012 -99 471 91 
4000.0 133 -162 8.426 -24 011 -131 139 60 
4100.0 134 160 8.407 -55 011 -161 111 21 
4200.0 154 136 8.484 -88 010 -176 092 -29 


Thermal Data: Vcc = 15 Vdc 


Thermal Resistance JT NM ные Е 132°C/W 
Transistor Power Dissipation Pg .................... 0.171W 
Junction Temperature Rise Above Case Тр 23°C 
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A54 / SMA54 


5 to 400 MHz 
ፐዐ-8 CASCADABLE AMPLIFIER 


@ AVAILABLE IN SURFACE MOUNT 

ቀ HIGH GAIN - TWO STAGES: 27.5 dB (TYP) 
€ MEDIUM OUTPUT LEVEL: +8 dBm (ТҮР) 
Ф LOW VSWR: < 1.4:1 (TYP) 





Specifications* 
Characteristics Typical Guaranteed 
0° to 50°C -54° to +85°C 

Frequency (Min.) 3-500 MHz 5-400 MHz 5-400 MHz 
Small Signal Gain (Min.) 27.5 dB 26.0 dB 24.0 dB 
Gain Flatness (Max.) < +0.3 dB +0.8 dB +1.0 dB 
Noise Figure (Max.) 4.5 dB 5.5 dB 6.0 dB 
Power Output 

at 1 dB Compression (Min.) +8.0 dBm +6.5 dBm +5.5 dBm 
VSWR (Max.) Input/Output < 1.4:1 2.0:1 2.0:1 
DC Current (Max.) at 15 Volts 34 mA 37 mA 39 mA 
“Measured in а 50-ohm system at +15 Мас Nominal. 
Notes: 
1. WJ-CA54 is a standard WJ-A54 installed in a miniature SMA connector housing and guaranteed 

over 0°C to 50°C temperature range. 
Typical Intermodulation Performance at 25°C 
Second Order Настой Trilbycept POT u... аан SS. ар анан +39.5 dBm (Typ.) 
Second Order Two Tone Intercept Point ........................................... +32.5 dBm (Typ.) 
Third Order Two Tone -ntercept Point. ...........................5 9i... $e eere +19 dBm (Typ.) 
Absolute Maximum Ratings 
Slorage Temporale АРИ ea uu ЖИНИ, КАН. ላላ ውች ында -62°C to +125°C 
Maximum Case Temperature о oM, L Eee ና. a рын ЫН ንን 13 125°C 
Maximum DC МойадӨзгз....:569...2...Әмса rere er e ea Feng A ንን ንንን? +17 Volts 
Maximum Continuous AP Input POWOM Ca aaa A нас еденнен +12 dBm 
Maximum Short Term RF Input Power (1 Minute Мах.).............................. 50 Milliwatts 
Maximum FORK POW SE LU L i Qu emi sitio i е ААА 0.5 Watt (3 usec Max.) 
“S Series Burn-In TEMBURE CASE) 1... secas ምንማ ማን ማን О U 


Weight approximately 2.0 grams(0.0702.) 








A54 _.| 04% Bass 
| (11,41) DIA | 
608 | 
08) 
ч, УЧ e — 0025 (0.63) 
\ | 
4 | | +0.001 
0.185 + 0.015 — | | «— 0.018 2100.46 +0.02) DIA. 
(4.70 + 0.38) “0.002 1906) 
->| 0600 + 0.002 l- 
(12.70) 
DIA. 
0.300 +0.010 | 
(7.62 + 0.25) — — 
DIA. B.C. | 


GROUND 





50-OHM OUTPUT 
+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
3.005 (.13) UNLESS OTHERWISE SPECIFIED 












BIAS 
450 — 
IN OUT 
j= 
| | 
0 NC 450 
075 
005 % 001 <- 050 ТҮР 
459 016 + 002 
012 RADIUS ሃ 
200 
058 RADIUS 4 
350 031 TYP 
к” 
| š 
.031 
170 0 Түр 5 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 


CA54 0.820 


(20.82) 
See note 1 А >| ፦ 
ERR PEE" PRODUCT LABEL AREA 










(9.52) TYP (2) PLACES 


0.310 
| (7.87) 


1 . 0.375 OUTPUT 


RF CONNECTOR 
INPUT SMA JACK (FEMALE) 
(2) PLACES 





MOUNTING 







SURFACE 0.460 + 0.010 
(11.68 + 0.25) — —* 
0.180 MOUNTING HOLE 
(4.57) ” 2-56 UNC-2B X 0.15 (3.8) DEEP 
E: ыы ағ, THREADED INSERT 
0.810 + 0.010 (4) PLACES 
(20.57 + 0.25) | 
ገ < 0.320 + 0.010 
0.095 E: ባጅ (8.12 0.25) 
(241) _ 025 


(6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C Typical Automatic Test Data WJ-A54/SMA54 








Gain Vee = 15.0 V 
Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
1.0 1.3 1.4 28.3 
2.0 4.2 1.3 28.4 
5.0 1.2 1:2 28.5 
10.0 1.2 1.2 28.5 
50.0 1.2 1:2 28.5 
. 100.0 1.1 1.2 28.5 
FREQUENCY - MHz 200.0 1.1 1.1 28.4 
300.0 1.1 1.2 28.2 
፡ : 400.0 1.2 1.3 28.4 
Noise Figure 500.0 1.7 2.2 28.9 
© Linear S-Parameters 
he Frequency 511 521 512 522 
= MHz MAG ANG MAG ANG MAG ANG MA ANG 
= 1.0 .137 -50 25.903 24 .005 23 .183 -50 
ш 2.0 .105 -33 26.332 12 .005 14 .122 -36 
= 5.0 (088 -15 26.497 3 .006 6 098 -18 
= 10.0 .083 -11 26.517 -2 .006 2 .094 -12 
50.0 .074 -14 26.603 -21 .006 4 .088 -15 
100.0 .069 -15 26.493 -42 .006 12 .081 -24 
FREQUENCY - MHz 200.0 051 -40 26201 -86 008 10 069 -43 
| 300.0 031 -82 25.616 -129 .009 ሆ .074 -80 
Power Output* 400.0 071 -158 26.165 -173 012 2 144 -137 
500.0 .268 153 27.910 137 0017 -18 366 167 
Е 
со 
5 
1 
5 Thermal Data: Vcc = 15 Vdc 
5 
n Thermal Resistance Өјс................................ 130°C/W 
= і Сы : 
o Transistor Power Dissipation Pg .................... 0.084 W 





10 100 200 300 400 


FREQUENCY - MHz Junction Temperature Rise Above Case Тіс ....... 11?C 


* at 1 dB Gain Compression 


VSWR 









220 
> 
OUTPUT 
ig LES tit 
"A 10 100 500 


FREQUENCY - MHz 
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A57 | SMA57 


10 to 500 MHz 
TO-8 CASCADABLE AMPLIFIER 


@ AVAILABLE IN SURFACE MOUNT 
ቀ MEDIUM OUTPUT LEVEL: +14 dBm (TYP) 
ቀ HIGH THIRD ORDER I.P.: +28.0 dBm (ТҮР.) 





Specifications* 
Characteristics Typical Guaranteed 

O" ከ3 50°C -54° to +85°C 
Frequency (Min.) 5-600 MHz 10-500 MHz 10-500 MHz 
Small Signal Gain (Min.) 14.7 dB 14.0 dB 13.0 dB 
Gain Flatness (Max.) < +0.25 dB +0.8 dB +1.0 dB 
Noise Figure (Max.) 4.8 dB 6.0 dB 6.5 dB 
Power Output 

at 1 dB Compression (Min.) +14 dBm +13 dBm +12.5 dBm 
VSWR (Max.) Input/Output ا‎ 2.0:1 2.0:1 
DC Current (Max.) at 15 Volts 44 mA 49 ጠል 51 ጠል 
“Measured іп a 50-ohm system at +15 Vdc Nominal. 
Notes: 
1. WJ-CA57 is a standard WJ-A57 installed in a miniature SMA connector housing and guaranteed 
over 0°C to 50°C temperature range. 

Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point ................................................ +46 dBm (Typ.) 
Second Order Two Tone Intercept Роіпії................................................. +41 dBm (Typ.) 
Third Order Two Tone Intercept POM ................................................... +28 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temporales eee ችም ever b itaq siia al dum ማና በን ት -62?C to +125°C 
Maximum Case Terperatüle iua ere ሻገ ገ ኝን ntm шананды መም 125°C 
Maamur ЕС OSO ae e ንንን. ገ” ን ን ተ +17 Volts 
Maximum Continuous НЕ Input PDWOLF. iesus e N наннан аа iu senta eri eur наана квада +13 dBm 
Maximum Short Term RF Input Power (1 Minute Мах.).............................. 50 Milliwatts 
Maximum Peak Power ................ LR ከር ከባንክ TU MR NT 0.5 Watt (3 usec Max.) 
“S” Series Burn-in Temperature (CASE) ................................ здын... 125°C 


Weight approximately 2.0 grams (0.07 о2.) 
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Outline Drawings 


A57 


| 060 
| (1141) D'A - 


5.08 
ረች + 0.025 (0.63) 





+0.001 
اجب‎ КЕ! 0.46 +0.02) DIA. 
| | 0.018 4002 1005) 





->|- 0600 + 0.002 
(12.70) 

DIA. 
0300+0010 |. | 
(7.62 + 0.25) -- -፦- 

DIA. B.C. 





+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.005 (.13) UNLESS OTHERWISE SPECIFIED 


SMA57 


BIAS 


IN OUT 


075 










005 + 001 225 ->| |+—050ТҮР 
| ss 


.012 RADIUS 
.058 RADIUS 
.350 .031 TYP 

ኣሪ. 


'ሓ 
17 0 түр 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 


CA57 0.820 


(20.82) 


See note 1 "ы = 
== PRODUCT LABELAREA 















1.000 
(25.40) 
^ 
OUTPUT 
Dus = TYP (2) PLACES 0.310 
| (7.87) 
+VDC n 












І SG) H Г DH 
Ё 4%; GND Sepo- 
| [ЕГ ВЕ СОММЕСТОВ ТЕВМ. , t 
0.310 INPUT SMA JACK (FEMALE) ы «— 0500 
(7.87) (2) PLACES 0.460 (12.70) 
MOUNTING (11.68) 
SURFACE 0.460 + 0. 
(11.68 +0. 


MOUNTING HOLE 
2-56 UNC-2B X 0.15 (3.8) DEEP 
THREADED INSERT 

(4) PLACES 






0.810 + 0.010 
(20.57 + 0.25) | 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C Typical Automatic Test Data WJ-A57/5MAS7 








Gain Vcc = 15.0 V 
Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
1.0 2.6 2.0 8.2 
2.0 2.1 1.7 11.6 
10 100 200 300400500 Er 1. e Mie 
FREQUENCY - MHz 50.0 1.2 1.2 15.1 
100.0 1.1 1.2 15.0 
200.0 1.1 12 15.1 
Noise Figure 300.0 1.3 1.2 15.1 
400.0 1.4 13 15.3 
500.0 1.5 1.5 15.1 
са 600.0 1.4 13 14.1 
i 700.0 1.4 2.1 11.6 
ш 
сс 
© Linear S-Parameters 
LL. 
ሠ +12 ү Frequency S11 S21 $12 522 
= MHz MAG ANG MAG АМО MAG АМО MAG АМОС 
a 
1.0 448 -29 2.568 -135 4126 77-11 326 -38 
10 100 200 300 400 500 2.0 352 -40 3.822 -143 412 4 269 -60 
FREQUENCY - MHz 5.0 206 -83 5.142 -161 092 -13 479345. =102 
10.0 128 -112 5.531 -172 084 -8 1315 5-138 
50.0 072 -171 5.669 167 ÜBl -4 108 -176 
Power Output* 100.0 055 178 5.649 150 083 -4 099 173 
200.0 051 -140 5.675 119 090  -9 086 171 
300.0 114 -138 5.701 86 098. -16 098 174 
400.0 179 -164 5.799 51 110 -26 145 161 
500.0 213 155 5.675 13 123. -40 197 125 
600.0 154 87 5.080 -31 135 -60 259 67 
700.0 177 ፣ wu 3.804 -75 128 -83 345 1 


Thermal Data: Усс = 15 Vde 


POWER OUTPUT - dBm 





5 100 200 300 400 500 i : ° 
БЕ ብር Thermal Resistance ዓር-- дын бон RA 130°C/W 

Transistor Power Dissipation Pq .................... 0.236 W 

Junction Temperature Rise Above Case 2 ከ814: 31°C 





POWER OUTPUT - dBm 





10 100 200 300 400 500 
FREQUENCY - MHz 


* at 1 dB Gain Compression 


VSWR 





ርፎ 
= 1.5 = 
> 


OUTPUT 
0 500 


10 100 200 300 40 
FREQUENCY - MHz 


3rd Order Two Tone Intercept Point 


N 
co 


N 
со 


N 
ч 


INTERCEPT POINT - dBm 


~à 
= 
— 
= 
= 


200 300 400 800 
FREQUENCY - MHz 
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A58 / SMA58 


5 to 500 MHz 
TO-8 CASCADABLE AMPLIFIER 


ቀ AVAILABLE IN SURFACE MOUNT 
ቀ HIGH DYNAMIC RANGE: +116 dBm 

(1 MHz BAND) 
ቀ HIGH OUTPUT POWER: +19 dBm (TYP) 
ቀ HIGH THIRD ORDER І.Р: +34 dBm (ТҮР) 








Ф LOW NOISE: 4.0 dB (TYP) Outline Drawings 
А58 |» | 
09 
Specifications* ca — 00506) 
WESS | cie oo pogos on 
oor 4 PINS ` 
Characteristics Typical Guaranteed OU. - 


0? to 50°C -54° to +85° C 


Frequency (Min.) 2-700 MHz 5-500 MHz 5-500 MHz шш 
Small Signal Gain (Min.) 11.5 dB 10.5 dB 10.0 dB 






































Gain Flatness (Max.) +0.3 dB +0.7 dB +1.0 dB + DC VOLTAGE 
Noise Figure (Max.) 4.0 dB 5.0 dB 5.5 dB 
Power Output DIMENSIONS ARE IN INCHES (MILLIMETERS) 
at 1 dB Compression (Min.) +19.0 dBm +18.0 dBm +17.5 dBm ОСОРЕ 
VSWR (Max.) Input/Output < 1.5:1 1.9:1 2.0:1 5МА58 
BIAS 
DC Current (Max.) at 15 Volts 65 mA 69 mA 72 ጠል 3 
*Measured іп а 50-ohm system at +15 Vdc Nominal. N QUT 
Notes: р 
1. WJ-CA58 is а standard WJ-A58 installed іп a miniature SMA connector housing and guaranteed Д NC . us 
over 0°C to 50°C temperature range. 
s M 25 =" <— 050 TYP 
А | 
Typical Intermodulation Performance at 25°C ieee 08 + г 
058 RADIUS Bs 
Second Order Harmonic Intercept Point ............................................... +54 dBm (Typ.) | m vw 
| 
Second Order Two Tone Intercept Point................................................. +48 dBm (Typ.) 40 0 e ra 
Third Order Two TONG Intercept POI LLL iri ir o ለደ аз -34 dBm (Typ.) DIMENSIONS ARE IN INCHES (MILLIMETERS) 
š +.010 (.25) UNLESS OTHERWISE SPECIFIED 
ik ፳5 
Absolute Maximum Ratings x abr ынд €. - PRODUCT LABEL AREA 
не TNP KQ P Por ннен сқ -62°C to +125°C ТА — 

: Ж — |< (9:52) ТҮР (2) PLACES 0.310 
Махти Case TEIRIDSEBIUFE. ах. ааа ናስን ባቸ ማላክ? ጋላ ዳም።፡ 125°C "A p 
MERU SR Rc ————Ó +8 Volts = o 1599] 
Maximam СОПИПЦОЦӘ HE Input Power... u rrr L U UU i exa Eo nna +13 dBm озо INPUT" RACK FEMALE) о 

: ። — i 2) PLACES 
Maximum Short Term RF Input Power (1 Minute Мах.)............................ +50 Milliwatts — [vomme |... ሽ NE te 

URFACE 460 + 0. 
Maximum РВА POWOF Sl даа аға рана pend шка аайы» 0.5 Watt (3 usec Мах.) a aie 
“S” Seri | o ' THREADED INSERT 
a Saros Burn-in Tempero саве) SS ea ገ ናማ ды 125°C ТІҢ оа 
Weight approximately 2.0 grams (0.07 oz.) 8 т a otra 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C Typical Automatic Test Data WJ-A58/SMA58 




































Gain Vcc = 15.0 V 
Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
1.0 22 22 10.2 
2.0 1.5 1.5 11.2 
5.0 1.2 1.2 11.1 
10.0 1.1 1.1 11.1 
50.0 1.1 1.0 11.1 
100.0 1.1 1.0 11.1 
200.0 1.1 1.0 11.1 
300.0 1.2 1.1 11.0 
400.0 1.2 1.1 11.0 
500.0 1.3 1.3 10.9 
ES 600.0 1.4 14 10.9 
ov 700.0 1.5 1.6 10.7 
z 
< 
ni Linear S-Parameters 
; Frequency 511 521 | 512 522 
FREQUENCY - MHz MHz MAG ANG MAG ANG MAG _ ANG MAG ANG 
1.0 369 71 3.251 --152 110 19 381 152 
| К 2.0 .193 -96 3.622 -167 145 14 .188 118 
Noise Figure 5.0 091 -125 3.591 -176 153 5 .073 116 
10.0 068 -144 3.590 -179 154 2 043 123 
7 50.0 060 -173 3.592 . 172 155. -2 018 138 
100.0 055 -177 3.579 163 155 —5 ዐ11 132 
200.0 067 -161 3.570 146 155  -10 006 -31 
300.0 091 -159 3.551 130 155 -14 029 -66 
=6 400.0 106 -153 3.564 112 157 -19 067 -89 
500.0 145 -167 3.511 95 158 -24 114 -109 
፳ 600.0 180 178 3.492 77 161 -29 167 -129 
© 700.0 192 157 3.437 58 165 -34 219 -150 
= کے‎ ОИНИ. аа. Жы! Жа... ЛИС | “150: 
2” Vec = 12.0 V 
Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
ከ i a ሜክ 40 500. 60 700 800 1.0 2.1 2.2 10.3 
FREQUENCY - MHz ር e : nd 
10.0 1.1 1.1 11.0 
50.0 1.1 1.0 11.0 
Power Output* 100.0 1.1 1.0 11.0 
200.0 1.2 1.0 10.9 
= 300.0 1.2 1.1 10.8 
e 22 400.0 1.3 1.2 10.8 
е , 21 500.0 1.4 1.3 10.6 
55 > 600.0 1.5 1.4 10.5 
= 700.0 1.5 1.6 10.3 
= 19 s 
°з 
Linear S-Parameters 
*at 1 dB Gain Compression Frequency 511 521 $12 $22 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
ee EG S NGC MAG ANG “WAG BREL 
1.0 .361 -73 3.275 -153 111 20 365 149 
VSWR 2.0 189 -96 3.601 -168 146 1:0 . 178 114 
5.0 089 -123 3.567 -176 .153 5 .067 109 
30 10.0 069 -143 3.566 -179 154 2 .037 112 
50.0 063 -169 3.565 172 155 -2 .009 121 
100.0 057 -167 3.550 163 (455 -4 001 -153 
ы, 200.0 083 -156 3.517 145 155 -9 018 ~73 
220 300.0 109 -157 3.487 128 156 -13 044 -86 
> үт! Y 400.0 .127 -163 3.485 110 .158 -18 .083 -103 
500.0 170 -176 3.400 93 161 -22 ДЕВ. .>181 
Ket ዘ 600.0 .190 164 3.358 74 .165 -27 180 -139 
Т SS dd LLL =í 700.0 .203 143 3.280 55 171 33 230 159 
ሐ) 10 100 700 


FREQUENCY - MHz 
Thermal Data: Усс = 15 Vdc 
3rd Order Two Tone Intercept Point 
Thermal Resistance የም ere АРАДЫ MEX 75°C/W 
Transistor Power Dissipation Pg .................... 0.651 W 
Junction Temperature Rise Above Case азы 49°С 


INTERCEPT POINT - dBm 





3 
10 50 0 20 30 40 500 60 700 800 
FREQUENCY - MHz 
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A59 / SMA59 


5 to 500 MHz 
TO-8 CASCADABLE AMPLIFIER 


€ AVAILABLE IN SURFACE MOUNT 
ቀ HIGH DYNAMIC RANGE: +118 dBm 

(1 MHz BAND) 
€ HIGH OUTPUT POWER: +22 dBm (TYP) 
€ HIGH THIRD ORDER І.Р: +36 dBm (ТҮР) 
€ LOW NOISE FIGURE: 4.3 dB (TYP) bonn i-r 
€ WIDE POWER SUPPLY RANGE: +5 TO +15 VOLTS А59 በ89” 


2 Pg 
| — 0.025 (0.63) 
Specifications * T 


0.185 +0.015 | x +0.001 



































(4.70 + 0.38) 
0. ማን ታ өше | 
Characteristics Typical Guaranteed кие DIA. 
0710 50°C -54° to+85°C (ABC | 


GROUND 







50-OHM INPUT 50-OHM OUTPUT 

Frequency (Min.) 2-700 MHz 5-500 MHz 5-500 MHz 
Small Signal Gain (Min.) 11.5 dB 10.5 dB 10.0 dB 1፪ | 
Gain Flatness (Max.) < +0.3 dB +0.7 dB +1.0 dB dba | 45 +3 
Noise Figure (Max.) 4.3 dB 5.5 dB 6.0 dB uF ig 
Power Output күре tae 

at 1 dB Compression (Min.) +22 dBm +20.5 dBm +20 dBm SMA59 
VSWR (Max.) Input/Output «€ 1.54 1.9:1 2.07] bas 
DC Current (Max.) at 15 Volts 88 mA 93 mA 98 mA 





*Measured in a 50-ohm system at +15 Vdc Nominal. 

Notes: 

1. WJ-CA59 is a standard WJ-A59 installed in a miniature SMA connector housing and guaranteed 
over 0°C to 50°C temperature range. 





.075 









.005 | 001 ‚225 хя | 4— 050 ТҮР 
050 d 
Typical Intermodulation Performance at 25°C oreRADWS T 
058 RADIUS À... 
.350 .031 TYP 
Second Order Harmonic Intercept РОЇ... с... оеган u. uU u... +62 dBm (Typ.) HE 4 
Second Order Two Tone Intercept Point ................................................ +56 dBm (Typ.) Me ТІР sag 
Third Order Two Tone Intercept Point..................................................... +36 dBm (Typ.) амво መመ 
СА59 ይጄ 
See note 1 » 







PRODUCT LABEL AREA 


Absolute Maximum Ratings 








Storage Temperatuté 1... oro mary e ናና pe ai eco p d neo dus 
Mama Case TEHTDSTGEUFO Locus soca a ችን ንን s amba донан ы aal 
ПӘЛЕН DG Vana E l СБА бына оны дарын E ችግ ናየ e EE | 

| | өз0 МЛ PES. 
Maximum Continuous RF Input POWeTF............... erre nenne nennt rnnt +18 dBm (787 2) P a ton 
Maximum Short Term RF Input Power (1 Minute Max.) ......................... +100 Milliwatts ACE 04802000 2 
Maximum Peak Роек es ን ከ she ው ን 0.5 Watt (3 вес Max.) * 2S6 UNE 28 X05 68 vicem 
Tet . FH THREADED INSERT 
S" Series Burn-in Temperature (Case)... U raa nett rra no reri mero ti rt nan +100°C 0810 000 | (4) PLACES 

5502 | | 
t + 
( : 0096 ዉህ - 025) 

Weight approximately 2.0 grams (0.07 oz.) (241 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C WJ-A59/SMA59 


Second Harmonic Intercept Point 


INTERCEPT POINT - dBm 








GAIN - dB 


FREQUENCY - MHz 


3rd Order Two Tone Intercept Point 


FREQUENCY - MHz 42 


Noise Figure 











INTERCEPT POINT - dBm 
ex 








FREQUENCY - MHz 


NOISE FIGURE 





1 0 10 200 300 40 500 60 700 800 4 А 
FREQUENCY - MHz Typical Automatic Test Data 


Power Output* 
Vcc = 15.0 V 












Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
1.0 2.3 2.7 11.0 
2.0 1.7 1.7 11.9 
ë 5.0 1.4 1.4 11.9 
1 50 10 200 300 40 500 60 70 800 100 14 13 119 
FREQUENCY - MHz 50.0 1.4 1.3 11.9 
*at 1 dB Gain Compression 100.0 1.4 1.3 11.9 
200.0 1.3 1.2 11.9 
300.0 1.2 1.2 11.9 
VSWR 400.0 1.2 1.1 12.0 
500.0 1.2 1.1 12.0 
30 600.0 1.3 1.2 12.0 
700.0 1.4 1.4 11.8 
Linear S-Parameters 
ос 
52.0 | Frequency 511 521 512 522 
> N LU SER {| / MHz MAG ANG MAG ANG MAG ANG MAG ANG 
Е AN MAG ANG. 1 MAG. ANG “MAG -ANG 
БЫ 1.0 1394 -81 3.537 -152 099 19 453 163 
`~ 2.0 256 -118 3.926 -166 132 14 261 144 
1.0 ! E Bins, mens acta кін | 700 5.0 181 -151 3.916 -176 142 6 159 156 
FREQUENCY- Mi 10.0 167 -166 3.914 -179 143 3 141 164 
50.0 168 174 3.928 172 144 -2 129 163 
100.0 152 166 3.917 163 145 5 122 152 
200.0 134 157 3.935 146 145 -10 106 128 
А 300.0 108 151 3.952 129 146 -16 (082 100 
Second-Order Two-Tone Intercept Point 400.0 078 160 3.995 110 447 -21 044 58 
500.0 101 175 3.967 92 147. -27 036 -46 - 
600.0 132 172 3.964 72 148. -33 090 -106 
700.0 158 154 3.886 52 151 -38 152 -138 
= 
b= | 
Ы Thermal Data: Vcc = 15 Vdc 
5 
а. 
m » ዕ 
2 Thermal Resistance біс.........................2 75°C/W 
шы . Г] . . 
= Transistor Power Dissipation Рд.................... 0.859 W 


Junction Temperature Rise Above Case Tig sss 64?C 





40 
10 50 100 200 300 400 500 600 700 
FREQUENCY - MHz 
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A61 / SMA61 


2 to 6 GHz 
TO-8 CASCADABLE AMPLIFIER 


ቀ AVAILABLE IN SURFACE MOUNT 

ቀ WIDE BANDWIDTH: 2-6 GHz 

€ MEDIUM OUTPUT LEVEL: +12.5 dBm (TYP) 
Ф LOW NOISE: 3.2 dB (ТҮР) 


0°C to 50°C -54° to +85°C 


Specifications* 
Characteristics Typical Guaranteed 
Frequency (Min.) 1.8-6.2 GHz 2-6 GHz 
Small Signal Gain (Min.) 7,5 GB 6.5 dB 
Gain Flatness (Max.) +0.4 dB +0.7 dB 
Noise Figure (Max.) 3.2 dB 4.3 dB 
Power Output 

at 1 dB Compression (Min.) +12.5 dBm +11.0 dBm 
VSWR (Max.) 

Input 1:21 2.0:1 

Output 1.6.1 2.0: 
DC Current (Max.) at +5 Volts 35 mA 40 mA 





*Measured in a 50-ohm system at «5 Vdc Nominal. 

Notes: 

1. WJ-CA61 is a standard WJ-A61 installed in a miniature SMA connector housing and guaranteed 
over 0°C to 50°C temperature range. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point ....................................1... 
Second Order Two-Tone Intercept POI Lus es aaa nn rne ራል 
Third Order Two Tone Intercept Point .................... Uer AMOR 


Absolute Maximum Ratings 


Storage Temperature -..........51.....ө і.. өнө ее Rennen не -62?C to +125°C 
Maximum Case Tem r ATU нинен ‚зшли ps tn an gr hn np ያ ንን ት 
Maximum DC МӨӨ... ማና sedare EAR L S rarae Т ማን ተ e 
Maximum Continuous RF Input POWOT...-....--...... LEAL uu. нанне 
Maximum Short Term RF Input Power (1 Minute Мах.).............................. 50 Milliwatts 
UIT Pesk POWGB Ga aa E a ть metere lE YR ik as sassa pa 0.25 Watt (3 usec Max.) 
“5” Series Burn-in Temperature (Case) ................................................................ 


Weight approximately 2.0 grams (0.07 oz.) 





+42 dBm (Typ.) 
+37 dBm (Typ.) 
+25 dBm (Typ.) 


2 b. 
ፈፃ በ A 
i | Жш | E 


Outline Drawings 











A61 „| 0450 PE 
| በዘ) DA | 
NN | 
0.200 
(5.08) | 
E —— 0025 (0.63) 
A | $ 
| | x 
ተ | +0.001 
0.185 + 0.015 | —>» |«—- 0.018 "0210.46 40.02) DIA. 
(4.70+0.38) | ا‎ 20002 "005 
„| 0.500 + 0.002 les 
| (12.70) 
DIA. 
0.300 + 0.010 
(7.62 + 0.25) —> — 
DIA. В.С. | | 


— GROUND 






50-ОНМ INPUT— 


\ 
ES 
N 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.005 (.13) UNLESS OTHERWISE SPECIFIED 


SMA61 


BIAS 


| 
0 МС 450 







5 
225 “”!| [*—.050 ТҮР 


016 + .002 





.200 
A 
ر‎ 081 ТҮР 
А ^ 
170 0 091. pA 
i TYR 'ት 45° 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 


CA61 28 


See note 1 i. P 
ተት -PRODUCT LABEL AREA 
L]. 1] 










0.375 OUTPUT 





(270 "| | | DC | і 

7214-55 DAAH 
OD > 1 “OMY 

‚ —[@@5] | Foy eee T 

፪ \ L RF CONNECTOR TERM. Е: ! 

| 050 INPUT SMA JACK (FEMALE) — | - 0:00 

| (7.87) (2) PLACES 0460 (12.70) 

| MOUNTING | (11.68) 


SURFACE 0480 + 0.010 | | 
(11.68+0.25) ዌ |- 








0180 , | | MOUNTING HOLE 
(4.57) || - 2-56 UNC-2B እ 0.15 (3.8) DEEP 
— — — [6 dj. THREADED INSERT 
0.810 + 0.010 | (4) PLACES 
(20.57 + 0.25) - 





C tj 
— ° -@ 

1 LI |. 0320+0.010 
005  . | 17 (122025) 
(2.41) 0.250 

(6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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WJ-A61/SMA61 





Typical Performance at 25°C Typical Automatic Test Data 
Gain Vcc = 5.0 V 

Frequency VSWR VSWR GAIN 
8.5 MHz IN OUT DB 
1600.0 1.3 1.7 7.6 
1800.0 1.2 157 7.5 
2000.0 1.2 1.8 7.5 
2200.0 13 1.8 7.5 
2400.0 1.4 1.9 7.5 
2600.0 1.4 1.8 7.5 
2800.0 1.5 1.6 7.5 
2.0 3.0 4.0 5.0 6.0 3000.0 1.6 1.4 7.5 
FREQUENCY — GHz 3200.0 13 1.3 7.5 
3300.0 1.8 1.2 7.5 
3400.0 1.8 1.1 7.5 
; ; 3600.0 1.9 1.2 7.4 
Noise Figure 3800.0 2.0 12 73 
4000.0 2.0 1.3 7.3 
40 4200.0 1.9 13 7.3 
ca 4400.0 1.9 1.2 7:2 
i 4600.0 1.8 1.2 7.2 
ጩ 3.0 4800.0 1.8 1.2 73 
= 5000.0 1.7 i2 7.4 
= 2:1 5200.0 1.5 1.2 7.4 
ФМ GHz 5600.0 1.2 1.4 7.3 
5800.0 1.1 1.5 7.3 
6000.0 1.1 1.6 7.2 
6200.0 1.1 1.6 7.1 
6400.0 12 1.6 7.0 





Power Output* 
Linear S-Parameters 





Е 14 
<= Frequency $11 $21 $12 $22 
ab MHz MAG ANG MAG ANG MAG ANG MAG ANG 
= 1600.0 115 108 2398 -173 142 52 254 148 
= 1800.0 107 48 2381 136 138 5 263 86 
= 2000.0 110 -8 2.382 85 139 " -41 287 29 
z 2200.0 138 -60 2.384 35 140 -85 208 -26 
o 2400.0 165  -97 2371 —15 140 -130 301 -75 
2.0 3.0 4.0 5.0 6.0 2600.0 180 -138 2.366 -65 40 -'-:-175 287  -122 
FREQUENCY -- GHz 2800.0 204 -171 2.868 -115 142. 142 241 -170 
3000.0 230 152 2.373 -164 145 97 178 143 
x | 3200.0 258 116 2379 146 145 52 116 91 
at 1 dB Gain Compression 3300.0 278 96 2364 121 147 30 1090 57 
3400.0 295 75 2361 96 147 8 068 12 
3600.0 318 35 2.347 46 148 -37 071 -83 
3800.0 332 -6 2.325 -3 149. -81 093 -139 
: 4000.0 328 -45 2308 -52 152 -126 115: 178 
Intercept Point 4200.0 316 -77 2.310 -101 156 -170 4913. - 167 





፳ 2ND HARMONIC 
| INTERCEPT 
፦ 
= 
© 
E 
“ር 2ND ORDER INTERCEPT POINT 
=< Ғ ЗАО ORDER INTERCEPT POINT 
= 
182.0 3.0 4.0 8.0 6.0 6.2 
FREQUENCY - GHz 
Thermal Data: Усс = 15 Vde 
VSWR Thermal Resistance Ü| ee ee 132°C/W 


Transistor Power Dissipation Pq.................... 0.171 W 
Junction Temperature Rise Above Case T puasa 23°C 


2.0 3.0 4.0 5.0 6.0 
FREQUENCY - GHz 
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ШЇ ለ63 / SMA63 


5 to 1000 MHz 
TO-8 CASCADABLE AMPLIFIER 


ቀ AVAILABLE IN SURFACE MOUNT 

€ LOW NOISE: 3.0 dB (ТҮР) 

ቀ MEDIUM THIRD ORDER І.Р: +15 dBm (TYP) 
€ HIGH GAIN: 16 dB (TYP) 





Specifications* 
Characteristics Typical Guaranteed 

0° to 50°C -54? to +85°C 
Frequency (Min.) 1-1100 MHz 5-1000 MHz 5-1000 MHz 
Small Signal Gain (Min.) 16.0 dB 15.0 dB 14.5 dB 
Gain Flatness (Max.) < +0.3 dB +1.0 dB +1.0 dB 
Noise Figure (Max.) 3.0 dB 4.0 dB 4.5 dB 
Power Output 

at 1 dB Compression (Min.) +4.0 dBm +2.0 dBm +2.0 dBm 
VSWR (Max.) Input/Output < 1.4:1 1.9:1 2.05) 
DC Current (Max.) at 15 Volts 14 ጠል 16 ጠል 16 ጠል 
*Measured in a 50-ohm system at +15 Vdc Nominal. 
Notes: 
1. WJ-CA63 is a standard WJ-A63 installed in a miniature SMA connector housing and guaranteed 
over 0°C to 50°C temperature range. 

Typical Intermodulation Performance at 25*C 
Second Order Harmonic Intercept Point ...............................................: +25 dBm (Typ.) 
Second Order Two Tone Intercept Роіпї................................................. -20 dBm (Typ.) 
Third Order Two Tone Intercept Роіпі....................................1..1. ). с . +15 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature .................. esee ግ ን ግ ው ገ ግ ን ው -62°C to +125°C 
Maximum Case Temperature .................... eene nennen 125°C 
Maximum DC VOOR a +18 Volts 
Maximum Continuous RF Input Power............................................................. +13 dBm 
Maximum Short Term RF Input Power (1 Minute Мах.).............................. 50 Milliwatts 
Maximum Bak РО ӨГ ааа аньана нана на БЕ ና ከዋ 0.5 Watt (3 usec Мах.) 
“S” Series Burn-in Temperature (Case) .................. e 125°C 


Weight approximately 2.0 grams (0.07 02.) 
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A63 


0.185 + 0.015 | 
(4.70 + 0.38) 


Outline Drawings 


.- | 0 
| (1141) DA F 


E 0.025 (0.63) 


40.001 02 
m = 0.018 00020*5 Vn, DIA. 


4 PINS 


— 





0.500 + 0.002 = 
(12.70) 


DIA. 
0.300 + 0.010 
(7.62 + 0.25) —* 
B.C. 


ድ-፦፦ 


GROUND 





50-OHM OUTPUT 


+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.005 (.13) UNLESS OTHERWISE SPECIFIED 


SMA63 


CA63 


See note 1 





rt 
0.310 
(7.87) 


MOUNTING 
SURFACE 








BIAS 


IN OUT 


«<-.050 ТҮР 











.012 RADIUS 


.058 RADIUS 
,350 


016 + .002 
Y 


* 200 


031 ТҮР 
di 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 






RF CONNECTOR 






TERM. 
INPUT SMA JACK (FEMALE) —| e 050 
(2) PLACES 0.460 (12.70) 
(11.68) 
0.460 + 0.010 
(11.68 + 0.25) “ 
MOUNTING HOLE 


2-56 UNC-2B X 0.15 (3.8) DEEP 
THREADED INSERT 


0.810 + 0.010 (4) PLACES 
(20.57 + 0.25) 
| о-ө 
ገ "0.320 + 0.010 
065 Pl |” 8122029) 
(2.41) 0250 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 





| 
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Typical Performance at 25°C Typical Automatic Test Data WJ-A63/SMA63 






















Gain Vcc = 15.0 V 
Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
1.0 1.2 11 16.4 
2.0 1.2 1.1 16.4 
5.0 1.2 1.1 16.4 
10.0 1.2 1.1 16.4 
ከከ Бадай ы 50.0 1.2 1.1 16.3 
; ; 100.0 1.2 1.1 16.2 
Noise Figure 200.0 1.2 1.1 16.2 
со 300.0 12 1.2 16.1 
AC 400.0 1.3 1.2 16.1 
= 500.0 1.3 1.3 16.0 
23 600.0 1.4 14 16.1 
ሠ 700.0 1.3 1.3 16.2 
—2 У : j f 
2 30 100 200 300 400 500 600 700 800 900 1000 90 М 15 ез 
= 900.0 1.4 1.6 16.3 
ር د‎ rete 1000.0 1.6 1.4 16.0 
1100.0 2.0 i? 15.3 
1200.0 2.9 2.1 13.8 
Linear S-Parameters 
Frequency S11 S21 $12 $22 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
1.0 076  -47 6.601 -162 091 18 056 -69 
2.0 079 -10 6.613 -172 091 9 050 -26 
А 5.0 .078 6 6.601 -178 091 3 052 -10 
10 100 200 300 400 500 600 700 800 900 1000 10.0 .078 -4 6.569 180 092 1 052 6 
FREQUENCY - MHz 50.0 .082 -6 6.541 170 .092 -4 .055 -6 
*at 1 dB Gain Compression 100.0 .084 “11 6.485 160 091 -9 .059 -13 
200.0 096 -36 6.433 139 091 -17 069 -32 
VSWR 300.0 .104 -57 6.350 120 090 -25 .080 -56 
400.0 126 -77 6.364 100 089 -33 096 -84 
2.0 500.0 143 -105 6.286 80 088 -42 112 -112 
- INPUT/OUTPUT 600.0 150 —135 6.363 59 088 -50 123 —142 
> سے‎ aie 800.0 153 149 6523 13 089 -67 123 142 
10 num i Мк mas 900.0 .168 92 6526. -11 094. -78 .133 85 
5 100 20 300 400 500 600 700 800 900 1000 1000.0 207 32 6.346 -40 096 -92 182 25 
FREQUENCY - MHz 1100.0 13299 | -25 5.836 -70 097 -109 269 -27 
1200.0 484 -73 4.898 -102 095 -130 362 -71 


Second Order Two Tone Intercept Point 


Thermal Data: Vcc = 15 Vdc 








ፎ 

Š Thermal Resistance 6jc................................ 170°C/W 

= : Transistor Power Dissipation Pg .................... 0.092 W 
10 109- 200 3% E Me Qu эв қ Junction Temperature Rise Above Case Tip ee. 16°C 


Third Order Two Tone Intercept Point 





INTERCEPT - dBm 








FREQUENCY - MHz 
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А64 | SMA64 


10 to 1200 MHz 
TO-8 CASCADABLE AMPLIFIER 


€ AVAILABLE IN SURFACE MOUNT 
€ LOW NOISE: 3.0 dB (ТҮР) 
€ HIGH GAIN - TWO STAGES: 26 dB (TYP) 
€ ULTRA LOW PHASE DEVIATION 
FROM LINEARITY: « +2°,100-1000 MHz 








ቆ LOW VSWR: 1.2:1 (TYP.) | Outline Drawings 
A64 -4 a E= 
желкен T 
Specifications* к: — өше osa 
ZI 
Characteristics Typical 20% Guaranteed 4705 030) ж 00183000046 70051 DA 
| 0° to 50°C- -54° to +85°С ии: жй 
0.300 + 0.010 | | 
(7.62 + 0.25) —>| < 
DIABC. | | 


GROUND 







10-1200 MHz | 10-1200 MHz 
24.0 dB 23.0 dB инеш 















2-1250 MHz 
26.0 dB 


Frequency (Min.) 
Small Signal Gain (Min.) 


50-OHM OUTPUT 


































Gain Flatness (Max.) < +0.5 dB +0.8 dB +1.0 dB ans ) 
Noise Figure (Мах.) + DC VOLTAGE ' ያን 
10-1000 MHz 3.0 dB 3.8 dB 4.3 dB 
10-1200 MHz 3.4 dB 4.3 dB 4.8 dB DIMENSIONS ARE IN INCHES (MILLIMETERS) 
Power Output | +.005 (.13) UNLESS OTHERWISE SPECIFIED 
at 1 dB Compression (Min.) +8.0 dBm ‚ +7.0dBm — +6.5 dBm SMA64 
VSWR (Max.) Input/Output ጉ 
10-1000 1.2:1 (Же 1.8:1 
10-1200 12፡1 1.9:1 2.0:1 
DC Current (Max.) at 15 Volts 35 mA 38 mA 40 mA M AA 
*Measured in a 50-ohm system at +15 Vdc Nominal. 005 + .001 075 25 = 4— 050 ТҮР 
Notes: | ss 
1. WJ-CA64 is a standard WJ-A64 installed in a miniature SMA connector housing and guaranteed 050 016 +.002 
over 0°C to 50°C temperature range. 012 RADIUS , чи 
058 RADIUS > 
| 250 ዝሪ 031] TYP 
е 9 ; | P 
Typical Intermodulation Performance at 25°C m o SA ኮሪ 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
. š t. : THERWISE SPECIFIE 
Second Order Harmonic Intercept Point ......................... eee ree +47 dBm (Typ.) UV Moa n ን... 
Second Order Two Tone Intercept Point ................................ eren +41 dBm (Typ.) CA64 rid 
Third Order Two Tone Intercept POINT ከ onera rena nennen tenen -20 dBm (Typ.) in к ~ PRODUCT LABEL AREA 
5% 
А ° — |-ከ53 ТҮР (2) PLACES OUTPUT 9 310 
Absolute Maximum Ratings | | "ME т, 
GND 
Sire Tempore ЖИГ ቸክ ውያ tud cil edd s ir cci pad -62°C to +125°C "ою meur кеи ا‎ 
Maximum Case Temperature 125°C = ው ы e 
sa ws 8.8 08 Civ жай ge maa maa sa ати sas аа вва а/а h ss hmas së su ss a sa RR RM RAMS ааа EE аза NN V NN атаса MOUNTING T (11.68) 
Maximum: DC WOME GG u pexenedeunein xa бақ бла pp arundine ai  ኬጨሙኡ»ምን ከበ +20 Volts serene’ (1168028) — ETETE 
. . -56 UNC-2B X 0.15 (3.8) DEEP 
Maximum Continuous RF Input Power.................. e +6 dBm ddr а Чү THREADED SERT | 
Maximum Short Term RF Input Power (1 Minute Мах.).............................. 50 Milliwatts v jj 
Maximum Peak Роме: анааан енене акаа 0.5 Watt (3 psec Max.) Ad 1025 
“S” Series Burn-In Temperature (Case) ......................... аре... 125 ' 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
Weight approximately 2.0 grams (0.07 OZ.) +.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C Typical Automatic Test Data WJ-A64/SMA64 













































Vec = 15.0 V 
Gain Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
1.0 1.7 1.4 25.5 
2.0 1.4 1.2 25.5 
5.0 1.3 1.1 25.6 
10.0 1.3 1.1 25.6 
50.0 1.3 1.1 25.7 
100.0 1.3 1.1 25.7 
200.0 1.3 1.0 25.7 
22 300.0 1.3 1.0 25.7 
10 50 10 300 500 700 900 1100 1300 400.0 1.3 1.1 25.7 
FREQUENCY - MHz 500.0 1.3 11 25.6 
600.0 1.3 1.1 25.7 
700.0 1.4 1.1 25.7 
А 800.0 1.3 1.1 25.8 
Noise Figure 900.0 1.2 1.1 25.9 
1000.0 1.2 1.2 25.9 
S 4 1100.0 1:3 1.4 25.8 
" 1200.0 1.6 1.6 25.5 
5 1300.0 2.2 2.0 24.9 
о. 3 
ы Linear S-Parameters 
o 2 
^  ]0 50 10 300 500 700 90 1100 1300 Frequency 511 521 512 522 
FREQUENCY - MHz — MHz ^ MAG ANG MAG ANG MAG ANG МАС АМО 
1.0 256 -98 18.769 25 018 19 157 -55 
2.0 176 -129 18873 19 016 5 093 -58 
ж 5.0 137  -162 19.020 4 015 4 .047 -40 
Power Output 10.0 123 -175 2 0 015 3 040 -24 
14 50.0 .122 164 19.195 -12 016 0 036 -25 
100.0 122 150 19.201 -25 016 = .033 -43 
200.0 117 - 3242 19272 -52 .016 X .024 -88 
300.0 124 91 19.198 -78 017. -11 022 -152 
g ! Vcc al 400.0 135 57 19283 -104 017 -16 030 154 
= 500.0 136 27 19.125 -130 017 —<21 040 120 
п 600.0 140 -5 19.176 -157 017 -25 045 89 
& 10 T 700.0 150 ¦ -40.. 19:242 176 048" " >33 .048 71 
5 800.0 132 -76 19538 148 018 -37 052 60 
се 900.0 106 -112 19.705 120 019 -44 068 55 
= om come o>, 7 1000.0 081 -176 19.760 89 019 -52 102 49 
a 8 1100.0 113 98 19.407 57 б?т -63 156 32 
Vcc at 12V 1200.0 225 42 18.931 23 021, = <73 233 7 
sd 1300.0 .383 0 17.643  -13 022 -87 324 -20 
6 
10 200 400 600 Vcc = 12.0 V 
FREQUENCY - MHz Frequency VSWR VSWR GAIN 
*at 1 dB Gain Compression MHz IN OUT DB 
1.0 1.6 1.4 24.9 
2.0 1.4 1.2 25.0 
VSWR 5.0 1.3 1.1 25.1 
10.0 1.2 1.1 25.1 
50.0 1: 1.1 25.1 
100.0 1.2 1.1 25.1 
се 200.0 1.2 1.0 25.2 
ሯ 300.0 1.2 1.0 25.1 
400.0 1.2 1.1 25.2 
500.0 1.3 1.1 25.2 
10 50. 100 300 500 700 900 1100 1300 5. d B E 
FREQUENCY = Mhz 800.0 1.3 1.1 25.5 
900.0 1.2 1.2 25.6 
| 1000.0 1.2 1.3 25.6 
3rd Order Two Tone Intercept Point 1100.0 1.4 1.5 25.4 
1200.0 1.8 1.8 25.0 
= 26 1300.0 2.5 2.1 24.2 
ርዕ 
x Linear S-Parameters 
4 
= u Frequency S11 S21 S12 S22 
- .— MHz ^ MAG ANG MAG ANG MAG ANG MAG ANG 
9 2 1.0 237 -97 17.551 25 019 19 1091.) መክ 
= 2.0 156 -125 17.742 12 017 7 088 -60 
= 20 5.0 113 -159 17.899 4 016 3 044 -42 
10 50 100 30 50 70 90 10 1300 10.0 098 -174 17.965 0 016 2 .037 -26 
FREQUENCY - MHz 50.0 095 166 18062 -12 016 0 03 -26 
100.0 096 148 18.023 -25 /017፡፣ ---8 030 ^ | 142 
200.0 095 121 18100 -52 UT -7 022 -82 
300.0 104 87 18.078 -78 017 St 019 -147 
400.0 111 52 18.195 -104 017 -18 026 161 
500.0 117 20 18.146 -130 018 -21 .033 129 
600.0 123 -16 18.236 -157 .018. -25 .037 103 
700.0 130 -49 18429 176 018 -32 042 91 
800.0 120 -86 18.755 148 019 - -87 053 84 
900.0 102 -136 18962 118 020 -43 .080 72 
1000.0 102 156 18.989 87 021 -54 128 60 
1100.0 159 86 18.563 54 022 -65 192 37 
1200.0 276 37 17.805 20 023 -76 276 9 
1300.0 435 -5 16.236  -17 023 -89 264-71-02 
Thermal Data: Усс = 15 Vde 
Thermal Resistance Өјс................................ 141°C/W 
Transistor Power Dissipation Pq.................. 0.187 W 


Junction Temperature Rise Above Case ከበባ. 26°C 
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A66 / ОМА66 


10 to 1200 MHz 
TO-8 CASCADABLE AMPLIFIER 


€ AVAILABLE IN SURFACE MOUNT 

€ HIGH GAIN -TWO STAGES: 23.5 dB (TYP) 
€ LOW NOISE: «3.8 dB (TYP) 

€ HIGH OUTPUT LEVEL: +15.0 dBm (TYP) 


€ WIDE POWER SUPPLY RANGE: 5 TO 15 VOLTS 





Specifications* 
Characteristics Typical Guaranteed 

0? to 50°C -54° to +85°C 
Frequency (Min.) 5-1250 MHz 10-1200 MHz 10-1200 MHz 
Small Signal Gain (Min.) 23.5 dB 22.0 dB 21.0 dB 
Gain Flatness (Max.) +0.3 dB +0.7 dB +1.0 dB 
Noise Figure (Max.) 3.8 dB 4.5 АВ 5.0 dB 
Power Output 

at 1 dB Compression (Min.) +15.0 dBm +14.0 dBm +13.5 dBm 

VSWR (Max.) Input/Output Lon 1.9:1 2.0:1 
DC Current at 15 Volts 64 mA 67 mA 70 mA 


*Measured in a 50-ohm system at +15 Vdc unless otherwise specified. 

Notes: 

1. WJ-CA66 is a standard WJ-A66 installed in a miniature SMA connector housing and guaranteed 
over 0°C to 50°C temperature range. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point ......................s9....................... 
Second Order Two-Tone Intercept Роіпі......................................г........ 
Third Order Two-Tone Intercept Роі1ПЕ......)..................сеезееіле не мы 


Absolute Maximum Ratings 


+45 dBm (Typ.) 
+40 dBm (Typ.) 
+28 dBm (Typ.) 


Storage Temperature Raat ace RD raa OER Ses -62°C to +125°C 
Maximum Case Temperature ...................................«....... а... 125?C 
Maximum DC Voltage ....,......5.. ченен» erret A ө ም ገም ት +17 Volts 
Maximum Continuous RF Input Power .:..................:.:.... е +10 dBm 
Maximum Short-Term RF Input Power (1 Minute Мах.)............................ 100 Milliwatts 
Maximum Peak FOWE ue qur асылына тес Umi ትና ti RENE Б 0.5 Watt (3 usec. Max.) 
“S” Series Burn-In Temperature (Case) ...................... se +125°С 


Weight approximately 2.0 grams (0.07 62.) 


Outline Drawings 
A66 i 0450 рд ا‎ 


(11.41) | 





5.08 
m zd E 0.025 (0.63) 








0.001 
— »||«— 0.018 ለበሰጋ046 *0-02) DIA. 
| 0 20002 1005) 


38) | PINS 


^ 0.500 + 0.002 a 1 
(12.70) 


GROUND 





* DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.005 (.13) UNLESS OTHERWISE SPECIFIED 















BIAS 
450 — 
IN OUT 
des 
| | 
0 NC 450 
075 
005 + 001 225 ->| |<-.050TYP 
| { 
050 | 016 + .002 
.012 RADIUS 
.200 
.058 RADIUS ^ 
350 >. 031 ТҮР 
ры 
| ы 
031 ЕР 
170 0 ТҮР 5° 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 























CA66 an 
(20.82) , 
See note 1 Мы? = 
=з PRODUCT LABEL AREA 
1.000 
(25.40) 
0.460 i 
OUTPUT 
(11.68) اج‎ ሙከ TYP (2) PLACES 0.310 
dm 7| |“ pes | (787) 
n | +VDC ] EN 
ት 60 \ | RF CONNECTOR TERM. | ко 
озю INPUT SMA JACK (FEMALE) —| |e- 0800 
(7.87) (2) PLACES - (1270) 
| MOUNTING (11.68) 
~ SURFACE 0.460 + 0.010 
(11.68 + 0.25) “፦ 
MOUNTING HOLE 
2-56 UNC-2B X 0.15 (3.8) DEEP 
ነ G. THREADED INSERT 
0.810 + 0.010 (4) PLACES 
(20.57 + 0.25) | | 
Wi 
ገ 0 +0.010 
2 +0.25) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C WJ-A66/SMA66 


Gain VSWR 3rd Order Two Tone Intercept Point 





10 200 400 600 800 1000 1200 1400 


FREQUENCY - MHz 
10 200 400 600 800 1000 1200 1400 10 200 400 600 800 1000 1200 1400 


FREQUENCY - MHz FREQUENCY - MHz 





INTERCEPT POINT - dBm 


Power Output* 





















Ў : E ; 
Noise Figure © Intercept Point 
1 
፦ 
8 5 ፳ 85 
Ü = E penes) 2ND HARMONIC 
oc e <= 
© ы м 2 
= о 10 200 400 600 800 1000 1200 1400 = 
o 3 5 E [^N A سے‎ 
2 FREQUENCY - MHz a. 55 q 
S 10 200 400 600 800 1000 1200 1400 E 
FREQUENCY - MHz = 
= 50 
Е ፦ 
© = 
፦ 45 
2 0 200 400 600 800 1000 1200 1400 
5 FREQUENCY - MHz 
о 
сс 
ш 
= 
2 
10 200 400 600 800 1000 1200 1400 
| FREQUENCY - MHz 
Typical Automatic Test Data * at 1 dB Gain Compression 
Vcc = 15.0 V Vec = 12.0 V 
Frequency VSWR VSWR GAIN Frequency VSWR VSWR GAIN 
MHz IN OUT DB MHz IN OUT DB 
1.0 1.6 2.9 18.4 1.0 1.7 2.9 18.1 
2.0 1.3 2.0 21.6 2.0 1.3 2.0 21.3 
5.0 1.2 1.4 23.1 5.0 1.2 1.4 22.8 
10.0 t 1.3 23.3 10.0 1.2 1.3 23.1 
50.0 1.? 1.2 23.5 50.0 1.2 1.2 23.3 
100.0 11 1.2 23.5 100.0 12 1:2 23.2 
200.0 1.2 1.2 23.5 200.0 1.2 1.2 23.2 
300.0 1:2 1.3 23.4 300.0 1.2 1.3 23.2 
400.0 1.2 1.3 23.4 400.0 1.2 1.3 23.2 
500.0 1.2 1.4 23.3 500.0 1.2 1.3 23.2 
600.0 1:2 1.4 23.3 600.0 1.2 1.3 23.2 
700.0 1.2 1.3 23.4 700.0 1.2 1.3 23.3 
800.0 1.2 1.3 23.5 800.0 1.3 1.2 23.4 
900.0 1.3 1.3 23.6 900.0 1.3 1.2 23.5 
1000.0 1.3 1.2 23.6 1000.0 1.3 1:4 23.5 
1100.0 1.3 1:2 23.5 1100.0 1.4 1.2 23.3 
1200.0 1.4 1.3 23.2 1200.0 1.4 1.4 23.0 
1300.0 1.6 1.6 22.8 1300.0 1.6 1.8 22.6 
1400.0 1.9 2.3 21.9 1400.0 2.0 25 21.5 
Linear S-Parameters Linear S-Parameters 
Frequency 511 521 512 522 Frequency S11 S21 $12 $22 
MHz MAG ANG MAG ANG MAG ANG MAG ANG MHz MAG ANG MAG ANG MAG ANG MAG ANG 
1.0 241 -147 8.293 49 008 15 489 -158 1.0 262 -145 8.057 49 008 76 483 -158 
2.0 147 150 12.005 34 015 53 338 163 2.0 136 148 11.661 34 015 52 333 163 
5.0 078 76 14.265 14 019 23 171 146 5.0 082 68 13.830 14 019 23 166 145 
10.0 066 35 14.689 6 020 12 118 150 10.0 075 31 14.254 6 020 12 115 150 
50.0 066 -12 15.027 -11 021 1 083 168 50.0 071 -10 14.557 -11 021 1 080 168 
100.0 066 -35 14.978 -25 021 “1 088 170 100.0 076 -32 14.514 -25 021 -2 085 170 
200.0 078 -75 14.913 -52 020 -5 110 157 200.0 087 -67 14.468 -51 021 -4 104 157 
300.0 092 -100 14.785 -78 021 -7 130 136 300.0 094 -96 14.431 -77 022 -8 122 137 
400.0 092 -124 14.784 --104 022 -10 144 113 400.0 103 -115 14.516 -103 022. -12 134 114 
500.0 094 -146 14.641 -129 022. -14 151 87 500.0 106 -138 14.406 -129 022 -14 136 89 
600.0 097 -156 14.625 -155 023. -19 151 56 600.0 105. -152 14.443 -155 023. -18 132 59 
700.0 088 -164 14.707 179 024. -23 146 23 700.0 101 -160 14.576 179 025 -23 121 26 
800.0 099 -176 14.957 152 024 -27 137 -14 800.0 118 -171 14.826 151 026 -26 105 -13 
900.0 115 169 15.098 124 026 -32 124 -56 900.0 133 170 14.948 123 027 -31 085 -60 
1000.0 131 146 15.159 94 028 -37 101 -109 1000.0 147 145 14.980 92 030 -38 064 -132 
1100.0 140 118 14.947 63 030 -44 093 180 1100.0 159 112 14.674 61 032 -46 089 144 
1200.0 166 78 14.451 31 034 --52 129 101 1200.0 182 ያጋ 14.186 29 036 -54 163 80 
1300.0 219 33 13.837 -3 038 -64 239 39 1300.0 235 30 13.486 -5 041 -67 292 28 
1400.0 316 -15 12.511 -41 043 -79 387 -15 1400.0 327 -18 11.913 -44 044 -82 435 -22 
Thermal Data: Усс = 15 Vdc 
Thermal Resistance ፀርር ................................ 145°C/W 
Transistor Power Dissipation Pg.................. 0.405 W 


Junction Temperature Rise Above Case Vig cans: 59°C 
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A66-1 / SMA66-1 


10 to 1000 MHz 
TO-8 CASCADABLE AMPLIFIER 


€ AVAILABLE IN SURFACE MOUNT 


€ HIGH GAIN - TWO STAGES: 27.5 dB (ТҮР.) 


ቀ LOW NOISE: «3.0 dB (ТҮР.) 


€ HIGH POWER OUTPUT: 15.0 dBm (ТҮР) 
€ WIDE POWER SUPPLY RANGE: 5 TO 15 VOLTS 








Specifications" 
Characteristics Typical. Guaranteed 
0° to 50°C -54° to +85°C 
Frequency (Min.) 5-1200 MHz 10-1000 MHz 10-1000 MHz 
` Small Signal Gain (Min.) 27.5 db 26.0 dB 25.5 dB 
Gain Flatness (Max.) +0.4 dB +0.7 dB +1.0 dB 
Noise Figure (Max.) 
10-500 MHz 2.9 dB 3.5 dB 4.0 dB 
10-1000 MHz 3,2 dB 4.0 dB 4.5 dB 
Power Output 
at 1 dB Compression (Min.) +15.0 dBm +14.5 dBm +14.0 dBm 
VSWR (Max.) 
Input/Output en .5:1 1.8:1 2.0:1 
DC Current (Max.) at 15 Volts 66 mA 69 mA 72 ጠል 
*Measured in a 50-ohm system at +15 Vdc unless otherwise specified. 
Note: 
1. wise a standard WJ-A66-1 installed in a miniature SMA connector housing and guaranteed 
over 0°C to 50°C temperature range. 
Typical Intermodulation Performance at 25? € 
Second Order Harmonic Intercept Point ................................................ +43 dBm (Typ.) 
Second Order Two Tone Intercept Point................................................. +38 dBm (Typ.) 
Third Order Two Tone Intercept Point.................................................... +28 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature.................... eene -62°C to +125°C 
Maximum Case Temperature ......................1.1.100 eene 125°C 
Maximum DC Voltage ................. eene eene nennen +17 Volts 
Maximum Continuous RF Input Ромег............................. а. к еееееееееееееееекеее теке не +6 dBm 
Махітит Short Term RF Іприќ....25..:..... о... +50 Milliwatts (1 Minute Max.) 
Maximum Peak:Power ........i4:.: o: A eere ce еее ase e Ene 0.5 Watt (3 usec Max.) 
“S” Series Burn-in Temperature (Case) ................. e +125°C 


Weight approximately 2.0 grams (0.07 02.) 


FU 
0.310 INPUT 
(7.87) 
MOUNTING 


Outline Drawings 
A66-1 т” 0450 ዐል үе 


(11.41) 





0.200 
(5.08) | П 
Қызығын 2 —— 0.005 (0.63) 
n | ! 
0.185 + 0.015 = 5 0.018 +001046 +002) DIA. 
(4.70 + 0.38) UNS 
—.| 05004 0 m ፦ 
(12.70 
ША! 
0.300 + 0.010 
[f 62 2:02 2)-- = 


GROUND 





50-OHM INPUT 


SQ ТҮР 
+DC VOLTAGE ы еу 
0.031 Ба 45 %9 
(0.79) 
ТҮР 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.005 (.13) UNLESS OTHERWISE SPECIFIED 


50-OHM OUTPUT 








BIAS 
450 — 
IN OUT 
0 መሙ 
0 NC 450 
075 
005 በ 001 <- 050 ТҮР 
050 016 +.002 
012 RADIUS 4 
200 
1058 RADIUS ቶ 
1350 " 1031 TYP 
N 
ot 
170 0 TYP 15° 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 


СА66-1 


See note 1 






DT 


SURFACE በ185 460 + Es 010 


RF CONNECTOR 
"Y JACK (FEMALE) 
PLACES 







Y 


0.810 + 0.010 
(20.57 + 0.25) 


። THREADED | INSERT 
(4) PLACES 








LH : 
2-9 
1 
0.095 d 
(241) 0.250 
(6.35) 


4 0.320 + 0.010 
< (8.12 + 0.25) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
1.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C 













Gain VSWR 

29 2.0 
со ақ ОЙ ШЕ А VSWR @ 15 у 
= 
227 መመ መሙ ርር: ር P, INPUT. ; 
< z 1.5 — — 
ር шей) с: 

10 50 100 300 500 700 





900 1100 1.0 


100 200 400 600 1000 1100 


FREQUENCY -MHz | 


VSWR @12 V 
INPUT 





10 50 100 300 500 700 900 1100 
FREQUENCY - MHz 


100 200 400 600 800 
FREQUENCY - MHz 


1000 1100 


Noise Figure 
4.0 





NOISE FIGURE - dB 


100 200 400 600 800 
FREQUENCY - MHz 


30 200 400 600 800 1000 1200 1000 1100 


FREQUENCY - MHz 


Power Output* ` Intercept Point 








18 60 

E: 
፳ 17 © 50 
“ = 
= & 40 
፦ 16 = 
= = 
i ш 30 
215 Ë 

14 20 | 
| 1 
10 200 40 600 %0 1000 1200 ШІ; Өшу їр GOO: 000. 1000 21200 
FREQUENCY - MHz ee - MHz 
M 2ND HARMONIC 

E | 

в! س‎ | 
ፎ ' = 
5 = 
5 & 40 
o = 
тт ш 30 
= = 
ፎ 





10 200 400 600 800 1000 1200 


10 200 400 600 800 1000 1200 FREQUENCY - MHz 


FREQUENCY - MHz 
* at 1 dB Gain Compression 


30 


NO 
о 


INTERCEPT POINT - dBm 





10 200 400 600 800 1000 1200 
FREQUENCY - MHz 


WJ-A66-1/SMA66-1 


Current Drain 
80 





5 7 9 п 13 - 15 
VOLTAGE — VOLTS 
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Typical Automatic Test Data 








Vcc = 15.0 V Linear S-Parameters 
Frequency VSWR VSWR GAIN Frequency 511 
MHz IN OUT DB MHz MAG ANG 
1.0 1.6 2.7 22.3 1.0 231 -88 
2.0 1.3 3.0 23.9 2.0 146 -159 
5.0 1.0 1.3 27.1 5.0 016 123 
10.0 1.0 1.1 27.2 10.0 002 84 
50.0 1.0 1.0 27.4 50.0 023 —100 
100.0 1.1 1.1 27.3 100.0 049 —111 
200.0 1.2 1.1 27.4 200.0 088 -139 
300.0 1.2 1.) 27.4 300.0 109 -166 
400.0 1:2 1.2 27.4 400.0 098 174 
500.0 1.2 14 272 500.0 074 160 
600.0 1:3 1.1 27.2 600.0 047 162 
700.0 1.1 1.0 27.1 700.0 047 —161 
800.0 1:2 1.0 27:2 800.0 087 -159 
900.0 1.3 11 27.2 900.0 T17 172 
1000.0 1.3 1.2 27.2 1000.0 133 121 
1100.0 1:5 1.4 27.1 1100.0 184 39 
1200.0 2.4 229 26.4 1200.0 420 -37 
Vec = 12.0 V Linear S-Parameters 
Frequency VSWR VSWR GAIN Frequency 511 
MHz IN OUT DB MHz MAG ANG 
1.0 1-7 2.7 21.9 1.6 246 -86 
2.0 1.3 3.0 23.6 2.0 125 -159 
5.0 1.0 1.3 26.7 5.0 019 45 
10.0 1.1 1:1 26.8 10.0 025 2 
50.0 1.1 1.0 27.0 50.0 035 -60 
100.0 Tl 1.1 27.0 100.0 050 -88 
200.0 1.2 1.1 27.1 200.0 092 -126 
300.0 1.2 1.2 271 300.0 101 -152 
400.0 1.2 1.2 27.2 400.0 097 -173 
500.0 1.2 1.1 27.0 500.0 087 175 
600.0 1.1 1.1 27.0 600.0 064 176 
700.0 1.1 1.1 27.0 700.0 066 —165 
800.0 1.2 1.1 27.1 800.0 108 -166 
900.0 1.3 1.1 27.1 900.0 139 165 
1000.0 1.4 1.3 27.0 1000.0 162 112 
1100.0 1.6 1:7 26.8 1100.0 220 34 
1200.0 2.7 2.7 25.9 1200.0 460 —40 
Vec = 5.0V Linear S-Parameters 
Frequency VSWR VSWR GAIN Frequency $11 
MHz IN OUT DB MHz MAG ANG 
1.0 1.6 2.8 19.3 1.0 238 -52 
2.0 1.1 2.9 21.3 2.0 035 -56 
5.0 1.3 1.3 24.2 5.0 135 5 
10.0 1.3 1.1 24.2 10.0 141 -1 
50.0 1.3 1.0 24.3 50.0 146 —20 
100.0 1.3 1.1 24.4 100.0 147 -41 
200.0 1.4 1.1 24.5 200.0 172 -78 
300.0 1.5 1.1 24.6 300.0 188 -108 
400.0 1.5 1.1 24.7 400.0 198 -130 
500.0 1.5 1.1 24.7 500.0 208 -151 
600.0 1.5 a 24.8 600.0 214 -167 
700.0 1.6 1.2 24.9 700.0 227 179 
800.0 1.7 1.2 24.9 800.0 .255 159 
900.0 1.8 1.4 25.1 900.0 .287 124 
1000.0 2.0 1.7 24.9 1000.0 330 75 
1100.0 2.5 2.3 24.3 1100.0 433 10 
1200.0 4.2 3:3 22.2 1200.0 .613 -56 
Thermal Data: Vcc = 15 Vdc 
Thermal Resistance Өјс DNE ፣ ቃይ seats 145°C/W 
Transistor Power Dissipation Pd .................... 0.419 W 


Junction Temperature Rise Above Case Tic ....... 61?C 


521 
MAG АМО 
4120772: 28 
15.614 46 
22.630 14 
22.870 5 
23319 -13 
23.295 -29 
23.569 -60 
23.469 -92 
23.449 -123 
22.975 -154 
22.797 174 
22.775 142 
22.912 108 
22860 73 
22814 35 
22517 -7 
20.800 -57 
521 
MAG АМО 
12.486 23 
15.145 46 
21.679 14 
21.882 5 
22.283  -13 
22.313 -29 
22.607 -60 
22.670 -91 
22.794 -122 
22.429 -153 
22.397 175 
22451 142 
22.587 108 
22.579 73 
22497 34 
21.987 -9 
19.653 -59 
521 
MAG АМО 
9.182 21 
11.681 45 
16.127 13 
16.243 4 
16.483 -13 
16.510 -29 
16.812 -60 
17.022 -91 
17.252 -123 
17.168 -155 
17.287 172 
17516 139 
17.674 103 
17.907 66 
17.661 24 
16.386 -22 
12.924 -74 


$12 
MAG ANG 
.009 19 
.008 37 
.013 17 
.014 8 
014 0 
014 -4 
014 =10 
014 -13 
015 -20 
015 -24 
015 -30 
016 -38 
017 -45 
018 -54 
.020 -67 
‚022 -84 
023 -108 
512 
MAG ANG 
010 22 
008 37 
014 16 
014 8 
014 1 
014 -4 
014 -8 
014 -13 
015 -18 
015 -23 
.015 -29 
017 -38 
018 ፦45 
019 -54 
‚021 -68 
‚024 -87 
025: -113 
512 
MAG ANG 
.012 18 
.010 34 
.016 15 
.017 ያ 
017 0 
017 -5 
‚017 -9 
017 -15 
018 -20 
018 -26 
019 -32 
.020 —40 
022 -51 
025 -62 
028 -80 
озо -104 
(029 -133 


522 
МАС АМС 
460 -124 
498 164 
.136 111 
065 104 
004 -129 
07 -125 
054 -158 
‚069 177 
‚072 150 
060 124 
.034 93 
.004 55 
022: -152 
.038 148 
.078 77 
.184 16 
381 -40 
522 
МАС АМО 
462 -124 
497 163 
133 113 
.064 113 
009 -173 
029 -139 
055 | -160 
070 177 
076 155 
067 134 
046 114 
027 116 
033 137 
060 106 
125 60 
‚253 9 
457 ፦44 
522 
MAG ANG 
475 -124 
493 162 
126 119 
.066 123 
.023 167 
(030 -166 
.042 -173 
.049 176 
‚052 169 
‚051 165 
054 169 
074 162 
.108 140 
158 101 
.249 54 
.392 -1 
.536 -56 


WJ-A66-1/SMA66-1 
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А66-3 / ОМА66-3 


10 іо 1000 МН? 
ТО-8 CASCADABLE AMPLIFIER 


@ AVAILABLE IN SURFACE MOUNT 

ቀ HIGH GAIN -TWO STAGES: 26.0 dB (TYP.) 

ቀ LOW NOISE: «3.0 dB (ዞኮ) 

@ HIGH EFFICIENCY: 16 mA (ТҮР.) AT Б VOLTS 





Outline Drawings 










































Specifications" A66-3 || о |— 
| (1141) D^ | 
0.200 
Characteristics Typical Guaranteed = | E 0.025 (0.69) 
0°to50°C  - 54° to +85°С | 
Um | ole onde аон 
Frequency (Min.) 5-1100 MHz 10-1000 MHz 10-1000 MHz nie un - 
Small Signal Gain (Min.) 26.0 dB 24.5 dB 24.0 dB ከ MN Те 
Gain Flatness (Max.) +0.4 dB +0.7 dB +1.0 dB ins | GROUND 
Noise Figure (Max.) « 3.0 dB 3.5 dB 4.0 dB 50-OHM INPUT | N^ S0:OHM OUTPUT 
Power Output Т” J 
at 1 dB Compression (Min.) +3.0 dBm +1.5 dBm +1.0 dBm envoie У б. 
VSWR (Мах.) e 
ማን p iul n 01 DIMENSIONS ARE IN INCHES (MILLIMETERS 
DC Current (Max.) at 5 Volts 16 ጠል 16 ጠል 19 ጠል +.005 (13) UNLESS OTHERWISE SPECIFIED. 
SMA66-3 
*Measured in a 60-ohm system at «5 Vdc Nominal. BIAS 
Notes: 450 — 
1. WJ-CA66-3 is a standard WJ-A66-3 installed in a miniature SMA connector housing and guaranteed 
over 0°C to 50°C temperature range. IN OUT 
2 | 
ë 8 0 NC 450 
Typical Intermodulation Performance at 25°C 
005 [ 001 Кз <— 050 ТҮР 
Second Order Harmonic Intercept Point ................................................ +37 dBm (Typ.) 050 Эти 
Second Order Two Tone Intercept Point................................................. +32 dBm (Typ.) о ] 200 
Third Order Two Tone Iñtercept-Polñt.................................................... +13 dBm (Typ.) 350 "m 
E 
т o SE Л 
Absolute Maximum Ratings 0010 (28) UNLESS OTHERWISE SPECIFIED 
Ë ; CA66-3 a 
Storage Temperature ....................а..а0.011 бат eene -62°C to +125°C See note 1 үтер” > 
А — |) ee PRODUCT LABEL AREA 
Maximum Case Temperature................................................................................. 125°C юр 
Maximum DC Voltage lessen ois Ese ae salname nennen enne nannten nnn +10 Volts š 
Maximum Continuous RF Input Ромег............. ааа +10 dBm - | түр (2) paces vy 030 
Maximum Short Term RF Input Power ........................... +50 Milliwatts (1 Minute Max.) 
Maximum Peak Power 7ኀ4፡6:66 6 በ6008 86 880 ወ ወ በ609 ወ ወ6 8 በ68 8 ወ 88 886 ወ 888 8. 6 ወ 68 8 ወዩ 8 8 8 ወቹ 86 8 ወ. 8 8. ወ 0.5 Watt (3 usec Max.) Жл коес. 
“S” Series Burn-in Temperature (Case) .................. e +125°C (787) QO PLACES е 
eom 0.460 + 0.010 
е ; ኙን. ማስ ጃና MOUNTING HOLE 
Weight approximately 2.0 grams (0.0702.) eae 457)” U M 
(20.57 + 0.25) 
е РЕР 
tv |] |, 0320010 
(8.12 + 0.25) 


0095 _ |. 
(2.41) 0.250 
(6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C Typical Automatic Test Data WJ-A66-3/SMA66-3 
Gain Vec = 5.0 V 
| Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
2.0 2.6 1.4 24.6 
5.0 1.3 1.1 26.2 
10.0 1.2 1.0 26.3 
50.0 1:2 1.0 26.4 
100.0 1:2 1.0 26.4 
10 50 100 300 500 700 900 1100 200.0 12 1.1 26.6 
300.0 151 US 26.6 
FREQUENCY - MHz 400.0 1.1 1.2 26.7 
500.0 1.1 1.3 26.6 
600.0 1.1 1.3 26.7 
700.0 1.1 1.4 26.7 
. % 800.0 13 1.4 26.7 
Noise Figure 900.0 1.1 1.3 26.5 
1000.0 1.4 1.3 26.2 
са 4 1100.0 2.1 1.5 25.4 
= 
се Linear S-Parameters 
= Frequency S11 S21 $12 522 
ш MHz MAG ANG MAG ANG MAG ANG MAG ANG 
LES GANG МАС ANG — MAG АЮ “MAG ANB 
5 2.0 445 -79 17.077 50 006 5 174 136 
= 5.0 125 -55 20.372 17 014 17 .037 53 
10 50 100 300 500 700 900 1100 10.0 103 -28 20.566 6 014 7 024 33 
50.0 .093 -22 20.876 “13 ‚015 “1 ‚023 6 
FREQUENCY - MHz 100.0 .096 -33 20.949 >29 015 -7 ‚021 10 
200.0 076 -79 21.288 -60 014 -12 032 27 
300.0 044 -126 21.473 -92 015 -19 056 14 
400.0 025 164 21.678 -124 014 —26 084 -13 
ж 500.0 030 79 21.499 -156 014 -31 115 -43 
Power Output 600.0 051 25 21.669 171 013 -38 147 -74 
e 700.0 058 -16 21.740 137 014 -45 166 -107 
! 800.0 036 —62 21.679 101 014 —48 164 -143 
= 900.0 040 111 21.229 63 015 -55 133 169 
ЕЕ 1000.0 166 70 20.323 23 016 -64 112 88 
= 1100.0 364 31 18.544 -92 019 -81 200 “1 
ፎ 
= 
= 10 50 100 300 500 700 900 1100 Thermal Data: ጓ'ርር = 15 Vdc 
FREQUENCY - MHz 
А | . 
at 1 dB Gain Compression Thermal Resistance Өс................................ 170°C/W 
Transistor Power Dissipation Pg .................... 0.016 W 
РРА Junction Temperature Rise Above Case Тосек 3°C 





ከኩሬ RS‏ ا 
co መ:‏ 
zip] «መመን‏ 1.0 2 


10 50 100 300 500 700 900 1100 
FREQUENCY - MHz 


Intercept Point 







ርፓ፣ 
= 





2ND HARMONIC 


መ 


+ 
e 


со 
со 


*+2ND ORDER TWO-TONE 
3RD ORDER TWO-TONE 


ЕР? ሞቸ” 
1 





N 
= 


INTERCEPT POINT - dBm 





0 50 100 300 500 700 900 1100 


መይ 
= 





FREQUENCY - MHz 
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ል67-1 | SMA67-1 


10 to 600 MHz 
TO-8 CASCADABLE AMPLIFIER 


€ AVAILABLE IN SURFACE MOUNT 

€ HIGH EFFICIENCY: +17.0 dBm (ТҮР.) 
OUTPUT POWER Q 36 mA (ТҮР) 

€ LOW NOISE FIGURE: 3.6 dB (TYP. 

€ WIDE POWER SUPPLY RANGE: +5 Vdc 
to 415 Vdc 





Outline Drawings 
A67-1 5 0450 pia ұл 


(11.41) 
























Specifications* 020 
sad ቀ ፦ 0025 (063) 
Characteristics Typical. Guaranteed | 
0° to +50°C  -54 to +85°C чш |- теде በል 
=$ a ON ፦ 
Frequency (Min.) 5-700 MHz 10-600 MHz | 10-600 MHz 9048-50 - 
Small Signal Gain (Min.) 15.0 dB 14.0 dB 19.5 dB 
Gain Flatness (Max.) +0.3 dB +0.6 dB +0.8 dB єй 
Noise Figure (Max.) <3.7 dB 4.3 dB 4.5 05 
Power Output SEINS 
at 1 dB Compression (Min.) +17.0 dBm +16.5 dBm +16.0 dBm 
VSWR (Max.) DIMENSIONS ARE IN INCHES (MILLIMETERS) 
Input/Output 1 3 2 0:1 2 0:1 +.005 (.13) UNLESS OTHERWISE SPECIFIED 
DC Current (Max.) at 15 Volts 36 mA 39 mA 41 mA SMA67-1 ል 
*Measured іп a 50-ohm system at +15 Vdc Nominal. 
Notes: OUT 
1. WJ-CA67-1 is a standard WJ-A67-1 installed in a miniature SMA connector housing and guaranteed 
over 0°C to 50°C temperature range. 
005 + .001 Ki 225 ->| |*-.050 ТҮР 
Typical Intermodulation Performance at 25°C | ЖЕ. 
012 B АЕ 
Second Order Harmonic Intercept Point ..........................................:..... +50 dBm (Typ.) 058 RADIUS ee 
Second Order Two Tone Intercept Роіпії................................................. +43 dBm (Typ.) | ne dnd 
Third Order Two Tone Intercept Point..................................................... +30 dBm (Typ.) то 0 ТР Cus 


Absolute Maximum Ratings 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 


CA67-1 T 


(20.82) 


See note 1 | 
-PRODUCT LABEL AREA 




















1.000 
Storage Temperature ያቸን ገን ግ ን ን ው ሳገሳ ካዓ ን ክው -62°C to +125°C የመን 
Maximum Case Temperature............................. ገ ее кен кен кене, 125°C оа К? LS т g aces ОЛАУ 636 
. .500 ; : е 
Maximum DC Temperature.......................... ግ ገ ግ ሳካ ገ ግ ን ን ም ሮው 17 Volts (1270 | የ7) 
Maximum Continuous RF Input Ромег............................ шө кеееееееееееееееееееееееет е +13 dBm | 
i RA : po pe 
Maximum Short Term RF Input Ромег.............................. 50 Milliwatts (1 Minute Max.) oso NUT SHA JACK FEMALE 
Maximum Paak POWOL Ju. a pasa ннн na npo natn канш кө 0.5 Watt (3 usec Max.) MOUNTING o eg +0010 
“S” Series Burn-in Temperature (Case) .................... e +125°C mut MOUNTING HOLE 
ROE E 
02100000 ] (4) PLACES 
Weight approximately 2.0 grams (0.07 02.) MS р 
0.320 + 0.010 
0.095 ብተ. < (8.12 + 0.25) 
(241) 0250 
(6.35) 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C 





+85°C 
Vec = 
00 500 





300 4 
FREQUENCY - MHz 


600 700 


Мес = +12 Мас 





1050 100 200 300 400 500 600 700 
FREQUENCY - MHz 





1050 100 200 300 400 500 600 700 
FREQUENCY - MHz 


Noise Figure 
5.0 
4.0 


3.0 


NOISE FIGURE - dB 





2.0 
1050100 200 300 400 500 600 700 
FREQUENCY - MHz 


Power Output* 


POWER OUTPUT - dBm 


POWER OUTPUT - dBm 


ጨመሕ 
= 


1050100 200 300 400 500 600 700 
FREQUENCY — MHz 





4.0 


POWER OUTPUT - dBm 


10 50 100 200 300 400 500 600 700 


FREQUENCY — MHz 
*а 1 dB Gain Compression 


VSWR 


VSWR 





1050100 200 300 400 500 600 700 
FREQUENCY — MHz 





1050 100 200 300 400 500 600 700 


Vee = +5 Мас 






>, 





1050100 200 300 400 500 600 700 
FREQUENCY - MHz 








W]-A67-1/5MA67-1 
Intercept Point 


ARMONIC 


p 


к 2nd ORDER TWO TONE 


3rd ORDER TWO TONE 


INTERCEPT POINT - dBm 





00 500 600 700 





INTERCEPT POINT — dBm 


1050 100 200 300 400 500 600 700 
FREQUENCY — MHz 


N 





INTERCEPT POINT - dBm 


10 50100 200 300 400 500 600 700 
FREQUENCY — MHz 


Current Drain 


5.0 10.0 
Vcc - VOLTS 
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Typical Automatic Test Data WJ-A67-1/SMA67-1 














Vec = 15.0 V 
Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
5.0 2.0 1.9 13-1 
10.0 1.7 1 1.5 13.9 
50.0 1.4 1.2 14.4 
100.0 1.4 153 14.5 
200.0 1.3 1.4 14.3 
300.0 1.4 1:7 14.3 
400.0 1.4 1.7 14.3 
500.0 1.4 ТЯ 14.2 
600.0 1:5 1:5 14.1 
700.0 1.8 2:1 13.8 
Linear S-Parameters 
Frequency S11 S21 S12 S22 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
1.0 0.951 -6 2.62 -108 0.12 -102 0.738 -163 
2.0 0.547 -33 3,// -139 0.03 -25 0.516 163 
5.0 0.333 -35. 4,54 -159 0.07 8 0.322 139 
10.0 0.248 -36 4.96 -168 0.09 9 0.204 134 
50.0 0.165 —25 5.27 175 0.09 -14 0.085 174 
100.0 0.151 -16 5.29 161 0.10 -15 0.114 -158 
200.0 0.146 —29 5.19 137 0.09 —28 0.181 -160 
300.0 0.161 -46 5.18 113 0.10 -35 0.249 -172 
400.0 0.162 -58 5.17 89 0.10 -48 0.270 164 
500.0 0.169 -88 5.14 60 0.11 -62 0.247 125 
600.0 0.214 -134 5.07 34 0.12 -93 0.206 60 
700.0 0.277 -180 4,91 0 0.10 -110 0.346 -3 
Vec = 12.0 V 
Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
5.0 1.9 1.9 13.2 
10.0 1.6 tS 13.9 
50.0 1.4 1.2 14.5 
100.0 1.4 158 14.5 
200.0 1.4 135 14.4 
300.0 1.4 1.7 14.3 
400.0 1.4 1.8 14.3 
500.0 1.4 dod. 14.3 
600.0 1.5 1.7 14.2 
700.0 1.8 2.3 13:5 
Linear S-Parameters 
Frequency 211 521 512 522 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
1.0 0.863 -17 3.03 -114 0.11 -61 0.694 -167 
2.0 0.510 -35 3.88 -144 0.04 -8 0.475 161 
5.0 0.319 -35 4.59 -161 0.07 5 0.300 141 
10.0 0.242 31 4.06 -169 0.08 4 0.187 131 
50.0 0.166 -24 5:83 174 0.10 -9 0.079 175 
100.0 02157 —20 5.29 160 0.09 —19 0.112 —163 
200.0 0.153 ፦ሪ5 5.25 136 0.10 —26 0.187 —158 
300.0 0.151 —46 5.18 112 0.10 -35 0.247 -176 
400.0 0.160 -63 5.1/ 87 0.10 -49 0.276 160 
500.0 0.172 -93 5.20 59 0.10 -75 0.266 127 
600.0 0.215 -140 5:13 32 0.12 -87 0.259 60 
700.0 0.289 176 4.74 -2 0.12 -100 0.399 -5 
Thermal Data: Vcc = 15 Vdc 
Thermal Resistance Өјс................................ 184°C/W 
Transistor Power Dissipation Pg .................... 0.280 W 


Junction Temperature Rise Above Case Tjc....... а 
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А70 / МАТО 


10 to 250 MHz 
TO-8 CASCADABLE AMPLIFIER 


ቀ AVAILABLE IN SURFACE MOUNT 

€ VERY LOW NOISE: 1.6 dB (ТҮР) 

ቀ HIGH EFFICIENCY: +8.0 dBm (TYP) OUTPUT 
POWER ወ 10 mA (ТҮР) 





Specifications* 
Characteristics Typical Guaranteed 
0° to -50°C -54° to +85°C 

Frequency (Min.) 10-300 MHz 10-250 MHz 10-250 MHz 
Small Signal Gain (Min.) 8.0 dB 7.0 dB 6.8 dB 
Gain Flatness (Max.) +0.3 dB +0.5 dB +0.7 dB 
Noise Figure (Max.) 1.6 dB 2.3 dB 2.8 dB 
Power Output 

at 1 dB Compression (Min.) +8.0 dBm +7.5 dBm +7.0 dBm 
VSWR (Max.) Input/Output 1.8:1 2.1:1 2321 
DC Current (Max.) at 15 Volts 10.0 mA 12.0 mA 13.0 mA 
*Measured in a 50 -ohm system at +15 Vdc unless otherwise specified. 
Notes: 
1. WJ-CA70 is a standard WJ-A70 installed in a miniature SMA connector housing and guaranteed 

over 0°C to 50°C temperature range. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonie Intereept Point ........................ ገገና ................. +44 dBm (Typ.) 
Second Order Two Tore: Intercept Poiht...................2. een -37 dBm (Typ.) 
Third Order TWO Tone MS CED POIBIL. LLULLU መንን ad +24 dBm (Typ.) 
Absolute Maximum Ratings 
ӨСІНДЕ TOM оосо О L L LZ casas gn d ነኝን ንንን ችና ቀ. ንዓ gin -62°C to +125°C 
Maximum Gase TODO ml UA айы н ЕКЕНІ ТТІ. 125°C 
Maximum ОСОО Б ባዳ ጤን ቸስ ree ያችን ላላት ንና ገገ mi ን ምምም +18 Volts 
Maximum, Continuous ME Input POW о UL ዓማ ቸዋ ቱሪ. ን +13 dBm 
Maximum Short Term RF Input Power (1 Minute Мах.).............................. 50 Milliwatts 
Maximum Peak POWEL. LI uta R нин ማንም ንዓናን ናም dn 0.5 Watt (3 usec Max.) 
“S” Series Burn-in Temperature (C856) ¿A etre ም ዓም +125°C 


Weight approximately 2.0 grams (0.0702.) 


100 





Outline Drawings 








A70 _„| 0 ёе 
| (1141) DIA | 
Y 
0.200 
(5.08) 
ME ALME To m. 0.025 (0.63) 
5 
! | 40.001 
0.185 + 0.015 — | |«— 0.018 ሰስሰጋ0.46 *0.02) DIA. 
(4.70 + 0.38) 2402 1005) 
—»| 0500 + 0.002 m 
(12.70) 
DIA. 
0.300 + 0.010 
(7.62 + 0.25) — — 
DIA. B.C. 


50-OHM INPUT 





* DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
3.005 (.13) UNLESS OTHERWISE SPECIFIED 


SMA70 


BIAS 


075 
«-.050 TYP 






ج 225 001. + 005 
375 | 


.012 RADIUS 
.058 RADIUS 
.350 .031 TYP 
ኣሪ" 
| 
4170 0 TYP 45° 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 


CA70 T 


(20.82) 


See note 1 | ~ 
——— PRODUCT LABEL AREA 








OUTPUT 
| = 552) ТҮР (2) PLACES 0.310 











к ጫ 
9 | RF CONNECTOR 
0.310 INPUT SMA JACK (FEMALE) 
(7.87) (2) PLACES 
MOUNTING 
SURFACE 0.460 + 0.010 






(11:68 20:25) = — 
MOUNTING HOLE 
2-56 UNC-2B X 0.15 (3.8) DEEP 
= THREADED INSERT 

(4) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C Typical Automatic Test Data WJ-A70/SMA70 





















Gain vs. Frequency Vec = 15.0 V 
Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
5.0 1.4 1.1 8.1 
10.0 1.1 1.1 82 
50.0 1.1 1.1 82 
100.0 1.2 12 8.2 
150.0 1.3 1.3 8.3 
200.0 1.4 1.4 8.5 
250.0 1.6 1.5 8.6 
300.0 1.9 1.7 8.8 
350.0 2.2 2.0 9.0 
400.0 2.6 2.4 9.3 
"10 30 100 — 150 200-250 300 Linear S-Parameters 
FREQUENCY - MHz Frequency. SM — i Ты 80 7 TC TBAT 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
; : 5.0 037 -132 2.536 8 288 8 049 -136 
Noise Figure 10.0 009  -137 2.573 3 291 3 034 -145 
50.0 055 -132 2577. -8 288. 7---7 049 -135 
3 100.0 084 -132 2.571 7 -17 285 -15 078 -133 
E 150.0 ЛАТ 02437 2.594 -26 280  -22 415. - =137 
ዌ 200.0 3174 -144 2.658 -35 274 -30 154-144 
= 250.0 231 -156 2.697 -45 263 -39 208 -152 
ә) 300.0 1304 -167 2.762 -55 259 -47 264 -163 
т 350.0 372 -180 2.800 -67 235 -57 307 =176 
5 400.0 448 166 2.912 -78 216 -66 417 173 
1 
10 50 100 150 200 250 300 
FREQUENCY - MHz Vec = 12.0 V 
Frequency VSWR VSWR GAIN 
x MHz IN OUT DB 
Power Output FIG ም ዓን a D AM ED d 
5.0 1.1 1.1 8.0 
10.0 1.0 1.1 8.1 
12 50.0 111 1.1 8.1 
100.0 12 12 8.1 
11 150.0 1.3 1.3 8.2 
в 200.0 1.4 1.4 8.4 
ኞ 250.0 1.6 1.6 8.5 
5 10 300.0 1.9 1.8 8.7 
E 350.0 2.2 2.1 8.8 
o 400.0 2.6 2.6 9.1 
Б 5 
ፎ ў Linear S-Parameters 
Frequency 511 521 512 522 
7 MHz MAG ANG MAG ANG MAG ANG MAG ANG 
0 " 100 „10 22 250 200 5.0 034 -109 2.504 8 284 8 040 -126 
FREQUENCY - MHz 10.0 021. -113. 2.537 3 288 3 025 -129 
*at 1 dB Gain Compression 50.0 045 -119 2546 -8 2286 ^O, .046 -120 
100.0 079 -124 2542 -17 280- АБ 080 -124 
150.0 124 -132 2.568 -27 277: ~22 119 -130 
200.0 3175 -140 2.007 -36 271 -30 164 -139 
Input/Output VSWR 250.0 227 -153 2653 -46 261 -39 219 -149 
300.0 1301 -165 2721 -57 249 -47 285 -161 
254 350.0 1375 -179 2.7559 -69 281 " -i57 13620 -174 
M 400.0 450 166 2.857  -81 212 -66 447 173 
2.01 
ሯ Thermal Data: Vcc = 15 Vdc 
= 





Thermal Resistance Өјс................................ 130°C/W 
ШШШ ж Gee Түз ТТЕРІ. ШШ” Transistor Power Dissipation Рд.................... 0.064 W 
FREQUENCY - MHz Junction Temperature Rise Above Case Tie ese: 8°C 


Intercept Points 


50 








INTERCEPT POINT-dBm 





10 50 100 150 200 250 300 
FREQUENCY - MHz 
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10 to 250 MHz 


А70-2 | SMA70-2 


ТО-8 CASCADABLE AMPLIFIER 


ቀ AVAILABLE IN SURFACE MOUNT 
LOW NOISE: 2.2 dB (TYP) 


ቀ HIGH OUTPUT POWER: +19 dBm (TYP) 
€ HIGH THIRD ORDER IP: +38 dBm (TYP) 
€ LOW DC CURRENT: 25 mA (ТҮР) ወ +15 Vdc 








Outline Drawings 
















































A70-2 = en DIA. ፦ 
Specifications” EE Fa 
0.200 
res: EX ЖР 4 0.025 (0.63) 
Characteristics Typical Guaranteed | 
0? to 50°C -54° to +85°C 1452008! و‎ 0.018 0002046 3002) DIA 
Шы 0.500+0.002 |-- машын | 
(12.70) 
Егедиепсу (Мїп.) 10-300 MHz | 10-250MHz | 10-250 MHz mim о 
Small Signal Gain (Min.) 8.0 dB 7.0 dB 6.5 dB መ... GROUND 
Gain Flatness (Max.) +0.2 dB +0.5 dB +0.7 dB 50-OHM INPUT | እ፦00ሀ”ፐ 
Noise Figure (Max.) 2.2 dB 2.7 dB 3.2 dB лаа J 
Power Output EN шыға 
at 1 dB Compression (Міп.) +19.0 dBm +18.0 dBm +17.5 dBm 
VSWR (Max.) Input/Output 1.9:1 22121 2.3:1 oos EPERE ቁ ና ተሽ 
DC Current (Max.) at 15 Volts 25 mA 27 тА 29 mA +005 (13) UNLESS ТЕБЕ ТІНЕ» 
5МА70-2 
*Measured іп а 50-оһт system at +15 Vdc unless otherwise specified. BIAS 
Notes: 
1. WJ-CA70-2 is a standard WJ-A70-2 installed in a miniature SMA connector housing and guaranteed 
over 0°C to 50°C temperature range. 
Typical Intermodulation Performance at 25°C 
SEM ©з رر‎ s <- 050 TYP 
Second Order Harmonic Intercept Point ................................................ +54 dBm (Typ.) 050 ንጅ Ее 
Second Order Two Tone Intercept Point...... ku. u L a... aa. +49 dBm (Typ.) ci ied 200 
Third Order ТҮО-ТОПӨЗІНЕТБӘРЕРБІПІ:.......:2::...%%>:з- ro rane ንን ны +38 dBm (Тур.) 380 стт 
EN 
" к 170 А ተው = 
Absolute Maximum Ratings 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
: +.010 (.25) UNLESS OTHERWISE SPECIFIED 
SOT ETO S UI u SU O anes xor end ioca Sea -62°C to +125°C CA70-2 
| 6 (20.82) 
Maximum Case реа, дейн L E E аны n RM rang ra tdi o 125°C 665 note 1 መሼ. 8202. 
. раар PRODUCT LABEL AREA 
Maximu DOMINATI овоа нена анн E aret i ት ማንው ና. +17 Volts M E 
Maximum Gonmmubogs-HF MOU POWOEL, г... каината еей ማንንና ን ከች th eio as +13 dBm š 
Maximum Short Term RF Input Power (1 Minute Мах.).................................. +17 dBm ош 8. - |" TP 0 мәсе озш 
Maximi РӘБІСРӘШӘҒ; ባሪ ምት а ን oet vane SBS een 0.5 Watt (3 usec Мах.) : ue 
^O" Seres Burrein TOMO O OTO Die ባባ ናም, аа наанаа dius s dis ዓን ት язе ба +125°C ҒА =; ["'U 4 
van ርር n 
Weight approximately 2.0 grams (0.0702.) SURFACE. የ p доо 
MOUNTING HOLE 
2-56 UNC-2B X 0.15 (3.8) DEEP 
wem 1 ቤከር 
525029) | ተን 
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ር 
__0.320 + 0.010 
(8.12 + 0.25) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 


1-800-WJ1-4401 * FAX: 415-813-2758 * e-mail: mw.devices @wj.com 


Typical Performance at 25°C Typical Automatic Test Data WJ-A70-2/SMA70-2 








Gain vs. Frequency vs. Temperature Vcc = 15.0 V 
Frequency VSWR VSWR GAIN 
10 MHz IN OUT DB 
5.0 1.5 1.6 7.5 
10.0 1.3 13 - -78 
50.0 1.2 1.2 8.1 
100.0 1.3 1.3 8.1 
2 150.0 1.5 1.4 8.0 
= 200.0 1.6 1.5 8.0 
= 250.0 1.8 1.7 7.9 
300.0 2.1 1.9 8.0 
350.0 2.3 20 78 
400.0 2.4 2.1 7.9 
"050100180 200280300 Linear S-Parameters 
s SUO NM CNN E y> АМ y px 
FREQUENCY - MHz Frequency S11 $21 $12 $22 
MHz MAG ANG MAG ANG MAG ANG MAG. ANG 
MZ ма ANG МАС _ АМС... MAG. АМО. - MAG ,. ANG 
Noise Fi 5.0 204 142 2.384 20 272 ^ 21 220 148 
oise Figure 10.0 137 149 2.470 9 279 9 146 149 
50.0 098  -173 2536 -9 285 -9 093 178 
100.0 134  -153 2.598 -22 282 -22 122  -171 


3 150.0 .188 -151 2.516 -34 277 -34 166 -175 
200.0 .243 -154 2.526 -47 272 -45 213 174 
250.0 292 -162 2.483 -59 .262 -58 ‚259 160 
; 300.0 346 -174 2.501 --71 .256 -69 300 146 
350.0 385 174 2.445 -84 .245 -82 .337 132 
Исина 600. 406 10 286 :996 - 2፡ 6 - 26 ከር 


I0 — 50-100 б — 200 — 250 — 300 Vcc = 12.0 V 
FREQUENCY - MHz 


NOISE FIGURE -dB 












Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
Power Output * 5.0 12 1.2 8.0 
10.0 1.2 1.2 8.1 
50.0 1.2 1.2 8.2 
22 100.0 1:3 1.3 8.1 
150.0 1.5 1.4 8.1 
21 200.0 1:7 1.6 8.1 
Е 250.0 1.9 1.7 7.9 
° 300.0 2.1 1.9 7.9 
520 350.0 2:3 2.1 77 
፦ 400.0 2.4 22 7.9 
e 
e 19 . 
z Linear S-Parameters 
18 Frequency $11 $21 $12 $22 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
16 50 100 150 200 250 300 5.0 097 166 2.506 12 284 12 101 172 
Ж 10.0 082 173 2.554 4 288 4 081 174 
*at 1 dB Gain ር FREQUENCY Miz 50.0 096 -155 2.570 -11 289 -10 .085 -162 
at ain vompression 100.0 1415156447 2.555 -23 285 -23 128 -160 
150.0 195 -145 2.529 -36 27 -35 176 -169 
200.0 257 -152 2.533 -48 273 -47 225 178 
250.0 313  -162 2.475 -60 262 -59 271 164 
Input/Output VSWR 300.0 362 -173 2488 -73 257 -70 313 149 
350.0 .402 174 2.432 -86 244 -83 349 135 
254 400.0 417 159 2470 -100 239 -96 1372 121 
2.01 
с Thermal Data: Усс = 15 Vdc 
5 
1.51 В 
Thermal Resistance ሎንችን tir 130°C/W 
161 Transistor Power Dissipation Ед መ сн 0.069 W 
"10 50 100 150 200 250 ኃ00 : : 
FREQUENCY - Miz Junction Temperature Rise Above Case በከል 9°C 


Intercept Points 


ም መ 
Ұлыс тары A 
ሂዴ | DN 
“ጉቱ ገቸ 
ШИШИК. БЕНИ 


10 50 100 150 200 250 300 
FREQUENCY - MHz 


70 





= 
e 






сл 
e 







INTERCEPT POINT-dBm 
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A70-3 / SMA70-3 


20 to 250 MHz 
TO-8 CASCADABLE AMPLIFIER 


@ AVAILABLE IN SURFACE MOUNT 

€ HIGH OUTPUT POWER: +21 dBm (TYP) 

€ LOW NOISE: 2.8 dB (TYP) 

@ HIGH THIRD ORDER IP: +40 dBm 

€ LOW DC CURRENT: 37 mA (ТҮР) @+15 Vdc 


Specifications* 
Characteristics Typical Guaranteed 

0° to 50°С -54° to +85°C 
Frequency (Min.) 15-300 MHz 20-250 MHz 20-250 MHz 
Small Signal Gain (Min.) 

20-250 MHz 8.0 dB 7.0 dB 6.5 dB 
Gain Flatness (Max.) +0.3 dB +0.5 dB +1.0 dB 
Noise Figure (Max.) 2.8 dB 3.2 dB 3.7 dB 
Power Output 

at 1 dB Compression (Min.) +21.0 dBm +20.5 dBm +20.0 dBm 
VSWR (Max.) Input/Output 1.9:1 2.1 23:1 
DC Current (Max.) at 15 Volts 37 ጠል 40 ጠል 42 ጠል 


* Measured in а 50 - ohm system at +15 Vdc Nominal. 

Notes: 

1. WJ-CA70-3 is a standard WJ-A70-3 installed in a miniature SMA connector housing and guaranteed 
over 0°C to 50°C temperature range. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point .......... ደ ን ት ቸን om: +51 dBm (Typ.) 
Second Order Two Tone Intercept Роіпї................................................. +45 dBm (Typ.) 
Third Order Two Tone Intercept Point .................................ӛ..... 1... 4 ... +40 dBm (Typ.) 


Absolute Maximum Ratings 


Storage Temperature ............................................................. nennen -62°C to +125°C 
Maximum Case Temperature ...................аМ.аү.1111............... 1 nieren ው ግ ንዓ ት 125ሚ. 
Maximum: DC Voltage eer as аан ran anm ት ፣፣፣ ስ ጭም +17 Volts 
Maximum Continuous RF Input Ромег....................... ел ее се ке ее ее кен еке. +15 dBm 
Maximum Short Term RF Input Power (1 Minute Max.)............................ 100 Milliwatts 
Masirmum Peak FOWL iu ባምን ው sion eS inii c Cann S 0.5 Watt (3 usec Max.) 
"S" Series Burn-In Temperature (Case).............................................................. +125°C 


Weight approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 











A70-3 _„| 00 ae 
| (1141) DIA | 
Y 
m 
5.08) 
Bus ет ЖЖ ا‎ 0.025 (0.63) 
! | \ 
! | | 40.001 
0.185 + 0.015 — አይድ 0.018 0.46 +0.02) DIA. 
(4.70 + 0.38) 200 2005) 
—»| 0,500 ታ 0 Ee т 
(12.70 
መሊ 
0.300 + 0.010 | 
(74 62 +0. 28 —| == 
DIA. B.C 


50-OHM INPUT 





+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.005 (.13) UNLESS OTHERWISE SPECIFIED 


















BIAS 
075 
005 + 001 225 ->| |4-(50ТҮР 
| 375 
0 
450 016 +.002 
1012 RADIUS ሃ 
200 
1058 RADIUS ቶ 
350 m 031 TYP 
N 
ost 
4170 0 түр X 45" 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 


CA70-3 0920 


(20.82) 
See note 1 + 





[ 







RF CONN NNECTOR 
OP Ys те 
(2) P 












MOUNTING 
SURFACE 0460 + 0.010 
(11.68 + 0.25) — —* 
MOUND NG HOLE 
‚ (457) 25 ҚҰРА -2B ШЕ 15 (3.8) DEEP 
ee | ትብ ክ ADE 
0.810 + 0.010 (4) PLACES 
(20.57 + 0.25) | йй 
t3 +0.010 
0.095 +0.25) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C 


Gain vs. Frequency vs. Temperature 


GAIN-dB 





10 50 100 150 200 250 300 
FREQUENCY - MHz 


Noise Figure 


UET 


0 100 150 200 250 300 
FREQUENCY - MHz 


NOISE FIGURE-dB 


Power Output * 


24 






ዮጋ кэ 
ዮጋ < 


>" 
هه 


POWER OUTPUT-dBm 


20 





10 50 100 150 200 250 300 
FREQUENCY - MHz 


*at 1 dB Gain Compression 


Input/Output VSWR 


2.541 





101:0——730 100 150 300 350 300 
REQUENCY - MHz 


m 


Intercept Points 


INTERCEPT POINT-dBm 
= 





10 50 100 150 00 250 300 
FREQUENCY - MHz 


Typical Automatic Test Data 


Vec = 15.0 V 
Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
10.0 1.9 2.1 7.2 
20.0 is 1.5 7.7 
50.0 1.3 1.3 8.0 
100.0 1.3 1.2 8.0 
150.0 1.4 1.3 8.1 
200.0 1.6 1.4 8.2 
250.0 1.8 1.6 8.2 
300.0 2.1 1.8 8.3 
350.0 2.6 2.0 8.2 
400.0 3.1 2.4 8.3 
Linear S-Parameters 
Frequency 511 521 512 522 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
10.0 321 133 2.295 23 263 23 348 136 
20.0 198 138 2.425 10 275 10 208 135 
50.0 125 160 2.506 -3 283 -2 116 150 
100.0 128 -172 2.526 -14 283 -13 100 179 
150.0 171 -163 2.537 -24 277 -23 126 -167 
200.0 229 -165 2.570 . -33 273 -32 167 -165 
250.0 287 -172 2.563 -43 263. -41 216 -168 
300.0 362 179 2.601 -53 254 -50 275 -175 
350.0 442 168 2.577 -64 236 -61 340 176 
400.0 510 154 2.600 -75 222 -71 409 166 
Vcc = 12.0 V 
Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
10.0 1.3 1.4 7.8 
20.0 1.3 1.3 8.0 
50.0 1.2 1.2 8.1 
100.0 1.3 1.3 8.1 
150.0 1.5 1.3 8.1 
200.0 1.6 1.5 8.2 
250.0 1.9 1.6 8.2 
300.0 2.2 1.9 8.2 
350.0 24 2.2 8.1 
400.0 3.2 2.6 8.2 


Linear S-Parameters 





Frequency $11 $21 $12 $22 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
10.0 145 149 2.468 10 280 10 152 150 
20.0 115 161 2.502 3 282 3 115 158 
50.0 109 -178 2.531 -6 285 -6 095 178 
100.0 138 -161 2.535 -16 283 -16 111 -164 
150.0 187 -157 2.538 -26 277 -24 145 -158 
200.0 242 -162 2.566 -35 271 -33 190 -160 
250.0 305  -170 2.557 -45 260 -43 242 -166 
300.0 381 179 2.583 -55 251 -52 304 -174 
350.0 455 167 2.551 -66 232 -63 371 176 
400.0 527 154 2.571 -77 216 -73 440 165 


Thermal Data: Усс = 15 Vde 


THermal Hesistance Өү... асален нй 130°C/W 
Transistor Power Dissipation Pg .................... 0.336 W 
Junction Temperature Rise Above Case Tie usa: 44°C 
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А72 | SMA72 


5 to 500 MHz 
TO-8 CASCADABLE AMPLIFIER 


€ AVAILABLE IN SURFACE MOUNT 
@ LOW POWER DRAIN: 31 mA (TYP.) @ +5 Vac 
@ HIGH OUTPUT LEVEL WITH 
LOW Vcc: +12.5 dBm (ТҮР) e 5 Vdc 
€ HIGH THIRD ORDER І.Р: +28 dBm (ТҮР.) 
@ Vcc = +8 Vdc 


Specifications* 
Characteristics Typical Guaranteed 
0° to 50°c -54° to +85°C 

Frequency (Min.) 2-700 MHz 5-500 MHz 5-500 MHz 
Small Signal Gain (Min.) 15.0 dB 14.0 dB 13.5 dB 
Gain Flatness (Max.) +0.2 dB +0.7 dB +1.0 dB 
Noise Figure (Max.) 3.3 dB 4.0 dB 4.5 05 
Power Output 

at 1 dB Compression (Min.) | 

Voc c 5 V +12.5 dBm +11.5 dBm +11.0 dBm 

Veo =5ሃ +16.5 dBm +15.5 dBm +15.0 dBm 
VSWR (Max.) Input/Output <1:3:1 1.7:1 1.8 :1 
DC Current (Max.) at 5 Volts | 

veca ү 31 mA 34 mA 36 mA 

Vec= 8 V 52 ጠል 56 ጠል 56 ጠል 





*Measured іп а 50-ohm system at +5 Vdc unless otherwise specified. 

Notes: 

1. WJ-CA72 is a standard WJ-A72 installed in a miniature SMA connector housing and guaranteed 
over 0°C to 50°C temperature range. 


Typical Intermodulation Performance at 25*C 


Second Order Harmonic Intercept Роіпї......................:.................. +42 dBm (Typ.), 5 V 
+39 dBm (Typ.), 8 V 
Second Order Two Tone Intercept Роіпї......................................... +36 dBm (Typ.), 5 V 
+33 dBm (Typ.), 8 V 
Third Order Two Tone intercept Poilnt................. e an ns? +26 dBm (Typ.), 5 V 


+28 dBm (Typ.), 8 V 


Absolute Maximum Rating 


Storage Temperature....................... eese -62? to +125°C 
Maximum Case Temperature ...................... U U UU ння 125°C 
Maximum DO Volga АШИ uuu u ПТ 9 Volts 
Maximum Continuous RF Input Ромег............................................ HH +13 dBm 
Maximum Short Term RF Input Power (1 Minute Мах.).............................. 50 Milliwatts 
Майит РӨК PONET በቸ u, каа ov anaes ፍማን” ое сок vas 0.5 Watt (3 usec Max.) 
“S” Series Burn-In Temperature (Caseb)............................................................ +125°C 


Weight approximately 2.0 grams (0.07 oz.) 





Outline Drawings 
Me - ме 


5.08 
E t + 0.025 (0.63) 








! | | 40.001 
0.185 + 0.015 — | |«— 0,018 “A nn5(0.46 +0:02) DIA. 
(4.70 + 0.38) 20002 005 
—»| 0.500 0.002 m 
(12.70) 
0.300 +0.010 . 
(7.62 +0.25) — -፦ 
DIA. B.C. 


GROUND 





50-OHM INPUT 50-OHM OUTPUT 


+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.005 (.13) UNLESS OTHERWISE SPECIFIED 












BIAS 
075 
005 + .001 225 ->| |4- (050 TYP 
| ss 
050 016 +.002 
012 RADIUS { 
200 
058 RADIUS 1 
350 اک‎ TYP 
TS 
| oat 
470 0 Түр ብ 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 


CA72 T 


See note 1 posl 
PRODUCT LABEL AREA 







OUTPUT 


























0900 (1188) жый SEN ке 8:52) TYP (2) PLACES 0.310 
(12.70) - (7.87) 
OOA š 66) ምነ 
Мас | m GND- K C9 
t ቁ RF CONNECTOR TERM. 4 ተ 
А IN SMA JACK (FEMALE) ا‎ Т 
(7.87) n (2) PLACES 0460 (12.70) 
MOUNTIN 11.68 
SURFACE 0.460 + 0.010 | ) 
(11.68 + 0.25) —— 
0.180 MOUNTING HOLE 
(4.57) ” 2-56 UNC-2B X 0.15 (3.8) DEEP 
A ተኩ 816, THREADED INSERT 
0.810 + 0.010 (4) PLA 
(20.57 + 0.25) | 
a SE ር3 -- QD 
t? - 0.320 + 0.010 
005 | |. | (812+0.25) 
(241) 0250 


(6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C Туріса! Automatic Test Data 1-75 ae 

































Gain Vec = 8.0 V 
ጩ 16 Frequency VSWR VSWR GAIN 
з MHz IN OUT DB 
= 15 1.0 2.0 2.4 12.6 
244 2.0 1.5 1.6 14.7 
10 100 200 300 400 500 600 ae = ie 
FREQUENCY - MHz 50.0 1.0 1.0 15.3 
E: 100.0 1.0 1.1 15.3 
© 200.0 1.1 1.1 15.3 
5 300.0 1.1 1.1 15.3 
= 400.0 1.2 1.1 15.4 
Ө 500.0 1.2 1.0 15.6 
600.0 1.3 i 15.8 
10 100 200 300 400 500 600 700.0 14 13 16.0 
FREQUENCY - MHz 
16 i - 
915 ከመ WM урул | Linear S-Parameters 
2 15 Frequency S11 S21 S12 S22 
Minis mius zs ccn | مھ فس ا‎ мо ле ае ша ma 
ጅዳ 1.0 342 -50 4.265 -136 076 45 411-173 
0 100 200 300 400 500 800 2.0 205 -74 5.432 -155 097 26 . - 3228 140 
FREQUENCY - MHz 5.0 .081 -89 5.746 -171 .103 10 .089 116 
| | 10.0 044 -96 5.794 -176 104 5 051 110 
Noise Figure 50.0 .017 163 5.849 172 105 -3 024 86 
a 6 100.0 .023 94 5.824 163 105 -9 .029 75 
© 200.0 .037 68 5.796 145 105b -18 .043 60 
ЖЕНЕ | | Д\саву /-Уешау | 300.0 057 49 5.815 128 408 -27 051 43 
= 5 A 400.0 .087 17 5.802 111 103 -36 .039 23 
© mS aE 500.0 1007. . -11 6.000 92 100 -46 .009 0 
ш 4 600.0 134 46 6.194 72 .097 —57 048 166 
ш + 
2 i =e 700.0 157 91 6.334 49 090 -68 142 140 
= 1030 100 200 300 400 500 
FREQUENCY - MHz Усс = 5.0 V 
Frequency VSWR VSWR GAIN 
Power Output* | MHz IN OUT DB 
š 1.0 2.1 2.4 12.3 
ix 2.0 1.5 1.6 14.5 
- 5.0 12 12 15.0 
Р 10.0 1.1 1.1 15.0 
= 50.0 1.0 1.0 15.1 
© 100.0 1.0 1.0 15.1 
ፎ 200.0 1.1 1.0 15.0 
= 10 100 200 300 400 500 = le» bos 1989 
ፎ 400.0 14 1.0 15.2 
FREQUENCY -MHz 500.0 12 14 152 
* at 1 dB Gain Compression 600.0 1.2 1.2 15.4 
700.0 1.3 1.5 15.5 








Linear S-Parameters 










Frequency S11 $21 $12 $22 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
1.0 .362 —51 4.115 -136 .077 45 .407 —174 
2.0 .213 —70 5.293 -154 .099 26 .227 136 
5.0 082 —78 5.604 -171 105 10 086 104 
10.0 044 -77 5.651 -177 106 5 048 90 
0 50.0 .003 98 5.707 172 .107 -3 .023 42 
2 5 100 200 300 400 500 600 700 100.0 .019 67 5.674 163 .107 -8 .021 31 
FREQUENCY - MHz 200.0 .025 36 5.648 145 .106 —17 .020 37 
300.0 041 39 5.647 127 105 >25 ዐ16 53 
. ፲ : i A - 01 
= Зі Order Two Tofê Intercept Point 454-0244. 1 . 528 9 8. nior oio fa 
са 34 600.0 096 -56 5.889 70 100 -53 106 136 
bs *8 V 700.0 119 -99 5.929 47 095 -62 195 118 
Т کے رو‎ =S. L.L LA > 
= —— 
88 Weise. 
k Thermal Data: Усс = 15 Vdc 
Ë 28 
= 26 4 2 о 
= 70 lo 200 200 400 500 Thermal Resistance jc -- ЕТТЕН Ее 140°C/W 
FREQUENCY - MHz Transistor Power Dissipation Pg .................... 0.126 ሃሃ 
š Г 2 
Current Drain vs. Vcc Junction Temperature Rise Above Case ቭፁ፦፦ 18°C 
50 
< 
፳ 40 
= 
= 
ш 
ፎ 
ac 
= 30 
20 
4 5 6 7 8 
Vcc- VOLTS 
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ል73 / SMA73 


5 to 500 MHz 
TO-8 CASCADABLE AMPLIFIER 


@ AVAILABLE IN SURFACE MOUNT 

ቀ HIGH GAIN-TWO STAGES: 32 dB (ТҮР) 
€ LOW NOISE: 3.5 dB (TYP) 

ቀ +15 dBm THIRD ORDER I.P. (TYP) 

€ LOW VSWR: < 1.4:1 (ТҮР) 





552225 


Outline Drawings 




































A73 ee ከ 
Specifications* TEE на 
0.200 
ae уі + 0.025. (0.63) 
Characteristics Typical Guaranteed | 
0? to 50°C -54° to +85°C 2452008! | zin 0.018 50010.46 +0.02) DIA 
- о жау » ር 
Frequency (Min.) 1-600 MHz 5-500 MHz 5-500 MHz d Б 
Small Signal Gain (Min.) 32.0 dB 30.0 dB 29.0 dB ጋው GROUND 
Gain Flatness (Max.) < +0.25 dB +0.7 dB +1.0 dB 50-OHM INPUT 50-ОНМ OUTPUT 
Noise Figure (Max.) 3:5 dB 4.0 dB 4.5 dB 29218 J 
Power Output + DC VOLTAGE - Sp Тұр “з 
at 1 dB Compression (Min.) +1.5 dBm +1.0 dBm +0.5 dBm (079 
VSWR (Max.) Input/Output <1.4:1 1,821 2.0:1 ማቸ SF RTE TE то СМИ 
DC Current (Max.) at 15 Volts 20 mA 23 mA 25 mA +.005 (.13) UNLESS OTHERWISE SPECIFIED 
SMA73 
“Measured іп a 50-ohm system at +15 Мас Nominal. BIAS 
Notes: 450 — 
1. WJ-CA73 is a standard WJ-A73 installed in a miniature SMA connector housing and guaranteed | 
over 0°С to 50°C temperature range. IN OUT 
ul 
0 МС .450 
Typical Intermodulation Performance at 25°C 
ЯС "is 225 ss <— 050 TYP 
Second Order Harmonic. Intercept Point.......................- o eerte -26 dBm (Typ.) 650 Е 
a .012 RADIUS 
Second Order Two Tone Ihtercépt POM -iss онны. u. +19.5 dBm (Typ.) Sls t , 20 
Third Order Two Tone Intercept Point .. ......22.........11 а Ee +15 dBm (Typ.) | 450 ህሪ 081 TYP 
197% sÇ 2 
Absolute Maximum Ratings 010 (26) UNLESS OTHERWISE SPECIFIED 
CA73 2082) 
Storage Teripërature............. W. Lu Suwa алады -62°C to +125°C See note 1 xal 
Maximum Case Temperature Sl. aii ee Ы ТАНЫДЫ 125°C 
Maximum DC Voltage ነን ችና sR ንን ኝም. ሰች NRK N RR ጹር YER id a +17 Volts БЕ 
Maximum Continuods БЕЛАӘРШЕРОМЕҒ....2:. a La a uU ዋየ ማን +6 dBm ож ተኑ 
Maximum Short Term RF Input Power (1 Minute Maximum) ...................... 50 Milliwatts ፡ 5252 | 
Maximum Paak POWGT ысын A i S uui aan 0.5 Watt (3 psec Max.) "A^ mer LRF CONNECTOR TERM. t2 
: SMA JACK (FEMALE) — |e $0500 
"S" Series Burn-In Temperature (Case) 125°C 2 @ PLAGES 040. (270 
Hide. ЕЕЕ MEE NR vcre d P. awa 540 
SURFACE 18508 —— 
MOUNTING HOLE 
Weight approximately 2.0 grams (0.07 о2.) i ነን ገር 
0.810 + 0.010 ) (4) PLACES 
(20.57 + 0.25) | i 
1 + 
8 ማል HE + 9125 028) 
(2.41) 0.250 
(6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 


108 WJ Customer Service: 1-800-WJ1-4401 * FAX: 415-813-2758 * e-mail: mw.devices 9 wj.com 


Typical Performance at 25°C Typical Automatic Test Data WJ-A73/SMA73 








Gain Vec = 15.0 V 
Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
1.0 1.5 1.5 30.6 
2.0 1.3 1.4 30.7 
5.0 1.1 1.3 30.8 
10.0 1.41 1.3 30.7 
50.0 1.1 1.4 30.7 
100.0 1.2 1.4 30.8 
200.0 1.3 1.5 30.8 
5 50 100 200 300 400 500 600 300.0 1.3 1.5 30.8 
FREQUENCY - MHz 400.0 1.2 1.5 30.7 
500.0 1.4 1.5 30.6 
600.0 2.1 2.1 30.2 
፤ 1 700.0 3.9 3.7 28.9 
Noise Figure 


Linear S-Parameters 








6 
со 
к > Frequency S11 521 512 522 
== MHz MAG ANG MAG ANG MAG ANG MAG ANG 
See ANG МАЯ ANG MAG ANG MAG ANG 
2 4 1.0 199 -88 34.035 26 010 20 201 -120 
e» 2.0 126 —122 34.270 13 010 9 162 -146 
55 3 5.0 067 -154 34.499 4 ዐ11 5 142 -166 
= 10.0 055 -165 34.439 -1 011 6 138 -172 
2 50.0 .058 -162 34.412 -16 011 2 149 -173 
5 100 200 300 400 500 100.0 078 -156 34.482 -33 011 1 170 -175 
200.0 .113 -176 34.707 -68 012 2 .205 169 
Ү-МН 
FERQUENG š 300.0 121 153 34.477 --102 013 -2 216 145 
400.0 .104 94 34.435 -138 ‚015 -7 .191 105 
Power Output* 500.0 154 6 33.971 -175 018 -20 189 35 
600.0 346 -58 32.520 142 018 -38 345 -38 
Б 700.0 590 -108 27.964 98 017 —57 573 —88 
A 
0 Thermal Data: Vcc = 15 Vdc 
> cc 
Е 3 
2 
= Thermal Resistance ፀነር-...................... . ..... ...... u: 171°C/W 
ыы . . . . 
Е : Transistor Power Dissipation Pg .................... 0.105 W 
а. 


Junction Temperature Rise Above Case охе 18°С 


5 50 100 200 300 400 500 600 
FREQUENCY - MHz 


* at 1 dB Gain Compression 





OU 





TPUT 

б ee 

1 10 100 20 300 400 500 600 
FREQUENCY - MHz 
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А74 / ОМА74 


5 to 500 MHz 
TO-8 CASCADABLE AMPLIFIER 


€ AVAILABLE IN SURFACE MOUNT 
€ HIGH GAIN - TWO STAGES: 30.0 dB (TYP) 
€ MEDIUM OUTPUT LEVEL: «8.5 dBm (ТҮР) 
€ WIDE POWER SUPPLY RANGE: 

48 TO +15 VOLTS 
€ LOW VSWR: « 1.3:1 (TYP) 


Specifications" 










Guaranteed 
0° to 50°C -54° to +85°C 


Characteristics Typical 



































Frequency (Min.) 1-600 MHz 5-500 MHz 5-500 MHz 
Small Signal Gain (Min.) 30.0 dB 28.0 dB 27.0 dB 
Gain Flatness (Max.) < +0.25 dB +0.7 dB +1.0 dB 
Noise Figure (Max.) 3.0 dB 4.0 dB 4.5 05 
Power Output 

at 1 dB Compression (Min.) +8.5 dBm +7.0 dBm +7.0 dBm 
VSWR (Max.) Input/Output ea. 1.8:1 2.071 
DC Current (Max.) at 15 Volts 40 mA 42 mA 44 mA 





*Measured in a 50-ohm system at +15 Vdc Nominal. 

Notes: 

1. WJ-CA74 is a standard WJ-A74 installed in a miniature SMA connector housing and guaranteed 
over 0°C to 50°C temperature range. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonie IntereepE РОШ... aeree መከ, ወወ ዳይ ro eunt +36 dBm (Typ.) 
Second Order Two-Tone ІШӨТСӨРЕРСІРЕ;....;.....:...................“---.... ““.. +33 dBm (Typ.) 
Third Order Two-Tone-Intereept FOI l U u L l наадна тана ua. +20 dBm (Typ.) 


Absolute Maximum Ratings 


Storage TOTO UU a Sa a a eua uae ome ማማት -62°C to +125°C 
Maximum GaSe ТӨтрегашге Lt... ባም ንገሩ ገቸ S eat andern ና an 125°C 
Махти СУВ ОВ ሸዊ ሞየም፣ ካነን ናትና ንን pra S UN ር ተ. +17 Volts 
Maximum Continuous 1ችመ11፡፡1፡፡፡፡.||.- ሀሰቱ ቸው ል ቸም ጢው +6 dBm 
Maximum Short Term RF Input Power (1 Minute Мах.).............................. 50 Milliwatts 
ASSET Fes PONES. a ከቸች ባም ማእ ትቦ uksa або нене Roa 0.5 Watt (3 usec Max.) 
"S" Series Burn-in Temperature (Case) ·........................................................-..... 125°C 


Weight approximately 2.0 grams (0.07 о2.) 
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Outline Drawings 


__,| 0450 
A74 | (11.41) DIA. | 
Y 
0.200 
(5.08) i 
Баладай АҚ — 0.025 (0.63) 
^ | ! 
1 | | +0.001 
0.185 + 0.015 — »| |«— 0018 ሰ ስሰ30.48 *0.02) DIA. 
(4.70 + 0.38) 20002 1005) 





—| 0500 + 0.002 ж Ы 
(12.70) 
DIA. 


>) + 





GROUND 


50-OHM OUTPUT 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.005 (.13) UNLESS OTHERWISE SPECIFIED. 







BIAS 
450 — 
IN OUT 
0 
| | 
0 NC 450 
075 
005 + .001 225 ->| |<-.050TYP 
| | as 
450 016 +.002 
012 RADIUS ሃ 
200 
1058 RADIUS 4 
350 a 031 TYP 
| N 
| 031. 
170 0 ТҮР “ 45° 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED. 


CA74 (20.82) 


See note 1 { а 












po GND አሬ መሽ 
T3 hM RF CONNECTOR TERM. | 
0.310 NPY SMA JACK (FEMALE) ا‎ a 
(7.87) (2) PLACES 0.460 (12.70) 
MOUNTING (11.68) 
SURFACE 0.460 + 0.010 
(11.68 + 0.25) “፦ 
0.180 MOUNTING HOLE 
(4.57) 2-56 UNC-2B X 0.15 (3.8) DEEP 
М THREADED INSERT 
0.810 + 0.010 (4) PLACES 
(20.57 + 0.25) 
} d.d 
; 5-6 
! __0.320 + 0.010 
(8.12 + 0.25) 


0.095 _,| 1 
(2.41) 0.250 
(6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED. 
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Typical Performance at 25°C Typical Automatic Test Data WJ-A74/SMA74 





Gain Vec = 15.0 V 

25,41 = : Frequency VSWR VSWR GAIN 
° “540 MHz IN OUT DB 
; AE ал гол DB 
= 30 1.0 2.0 1.7 31.9 
29 Ego 4214 BL 
5 100 200 300 400 500 100 10 13 315 
FREQUENCY - MHz 50.0 1.0 1.3 31.7 

100.0 1.0 1.3 31.8 

200.0 1.0 1.4 32.0 

300.0 1.1 13 32.0 

400.0 1.3 1.2 31.8 

500.0 1.5 12 31.4 

600.0 1.8 12 31.2 

700.0 2.6 1.4 31.1 





Linear S-Parameters | 
Frequency $11 $21 $12 $22 








MHz MAG  ANG MAG ANG MAG ANG MAG ANG 

1.0 332 -48 39.522 19 013 5 249  -79 

2.0 190 -75 37.847 8 010 -5 175  -114 

5.0 059 -96 37.395 2 009 -2 131 -152 

FREQUENCY - MHz 10.0 017 60 37752 -1 009 2 417 : -166 

Power Output* 50.0 018 -1 38435 -17 009 2 120 -174 

100.0 020 -15 28952 -36 010 0 136 -179 

E 200.0 017 44 39.852 -74 010 3 151 162 

S 300.0 054 39 39.624 -114 010 2 141. 141 

400.0 116 1—-- 38:720 ----154 011 3 107 - — 123 

5 500.0 187 -34 37.269 167 012 0 076 118 

pe 600.0 291 -72 36516 125 012 0 084 107 

2 700.0 444  -110 . 36015 78 016 -2 153 58 
cc 
ш 
= 
= 





5 100 200 300 40 500 Thermal Data: Vec = 15 Vdc 


FREQUENCY - MHz 









ያው መመ መ> => => መመ መ= መ к. لک‎ 
1 10 50 110 200 300 400 500 600 


FREQUENCY - MHz 


" at 1 dB Gain Compression Thermal Resistance ፀር -..................... . ....... ....... 171°C/W 
Transistor Power Dissipation Pg .................... 0.200 W 

VSWR Junction Temperature Rise Above Case Теше 34°С 

2.0 

= OUTPUT 

ey Bits Leur | |. 

2 ae x ነ К. 

5188 ‘Soa rm 
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A75 / SMA75 


5 to 500 MHz 
TO-8 CASCADABLE AMPLIFIER 


ቀ AVAILABLE IN SURFACE MOUNT 

€ HIGH GAIN: 21.0 dB (TYP) 

€ LOW NOISE: 2.1 dB (TYP) 

€ MEDIUM OUTPUT LEVEL: +9 dBm (TYP) 
ቀ WIDE POWER SUPPLY RANGE: 





+5 TO +20 VOLTS 

Specifications* 
Characteristics Typical Guaranteed 

0? to 50°C -54? to +85°C 
Frequency (Min.) 1-600 MHz 5-500 MHz 5-500 MHz 
Small Signal Gain (Min.) 21.0 dB 19.5 dB 19.0 dB 
Gain Flatness (Max.) +0.2 dB +0.5 dB +0.7 dB 
Noise Figure (Max.) 2.1 dB 2.7 dB 3.0 dB 
Power Output 

at 1 dB Compression (Min.) +9.0 dBm +8.0 dBm +7.5 dBm 
VSWR (Max.) Input/Output <1.5:1 1.651 2.0:1 
DC Current (Max.) at 15 Volts 24 mA 27 mA 29 mA 
*Measured in a 50-ohm system at «15 Vdc unless otherwise specified. 
Notes: 
1. WJ-CA75 is a standard WJ-A75 installed in a miniature SMA connector housing and guaranteed 
over 0°C to 50°C temperature range. 

Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point................................................ -32 dBm (Typ.) 
Second Order Two Tone Intercept Роіпї................................................. +26 dBm (Typ.) 
Third Order Two Tone Intercept Point.................................................... +21 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature ዓን ር enne -62°C to +125°C 
Maximum Case Temperature.......................... ግ ው ገ ገ ካካ ባም ን ም ን ው 125°C 
Maximum DC Уойад6.....................Ү(.00..241.00..0 ው ግ ግ ግ ግ ግሳ ካን ም ን еее ስው 21 Volts 
Maximum Continuous RF Input Ромег.........................ееееееееееееееезееееее е +13 dBm 
Maximum Short Term RF Input Power (1 Minute Max.).............................. 50 Milliwatts 
Maximum Peak. Роме. иез ቸቸ ናኝ ገ meu ene 0.5 Watt (3 usec Max.) 
“S” Series Burn-In Temperature (Case) .................... ተ ተ ደኀ አከከ ዓዓ ንእ арен +125°C 


Weight approximately 2.0 grams (0.07 62.) 
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Outline Drawings 








- | 0450 
ል75 | Mio |- 
Y | 
0.200 
(5.08) 
' —1— 002 (0.63) 
! | ተ 
ተ | | +0.001 
0.185 + 0.015 = let “840.46 +0.02) DIA. 
(4.70 + 0.38) ы 20020 “005 
-»| 0500 20002 li: 
(12.70) 
0.300+0.010 | | 
(7.62 + 0.25) — | 
DIA. B.C. | 
GROUND 
50-OHM INPUT 50-OHM OUTPUT 


+ DC VOLTAGE 5 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.005 (.13) UNLESS OTHERWISE SPECIFIED. 








BIAS 
450 — 
IN OUT 
= 
| | 
0 NC 450 
075 
005 + .001 225 ->| |<-.050ТҮР 
| 
50 1016 + 002 
012 RADIUS ሃ 
200 
1058 RADIUS ^ 
350 1031 ТҮР 
di 
| 
031 
170 0 ТҮР i 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED. 


CA75 à (2082) - 


See note 1 





0.460 
110375 OUTP 
oso (8 (652) TYP (2) PLACES 0.310 
+VDC 










LOCC) 


Sea 
Ca 






ት GND 
RF CONNECTOR TERM. 
SMA JACK (FEMALE) Е 
(7.87) (2) PLACES 


MOUNTING | 
SURFACE 0480 + 0.010 
(11.68 + 0.25) — —* 


68) 






MOUNTING HOLE 
2-56 UNC-2B X 0.15 (3.8) DEEP 


М THREADED INSERT 





0.810 + 0.010 Т” (4) PLACES 
(20.57 + 0.25) | 
i 
йг +0.010 
0095 _, | + 0.25) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED. 
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0.460 (12.70) 
11. 


Typical Performance at 25°C Typical Automatic Test Data WJ-A75/SMA75 






















Gain Vec = 15.0 V 
Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
1.0 1.4 Та 20.7 
2.0 1.3 1.1 20.9 
5.0 1.2 1.1 20.8 
10.0 1.2 1.1 20.7 
50.0 12 14 20.7 
5 100 200 300 400 500 100.0 1.2 1.1 20.6 
FREQUENCY - MHz 200.0 12 1.1 20.6 
300.0 14 1.3 20.7 
400.0 14 14 20.9 
Noise Figu re 500.0 1.4 1.4 20.9 
600.0 2.0 1.6 19.9 
ca 700.0 2.5 2.7 16.9 
c 
1 
ы መመመ ee See ሥመ Linear S-Parameters 
=з PL. 
= 415 V +12 V requency 511 521 $12 $22 
= 10 100 200 300 400 500 1.0 159 -158 10862 -156 058 19 126 -159 
= FREQUENCY - MHz 2.0 115 -167 11.030 -169 056 9 063 -168 
5.0 106 -174 10974 -177 057 4 053 -169 
10.0 108 180 10.895 179 057 2 053 -173 
50.0 106 159 10.817 166 057 «d 049 -176 
Power Output* 100.0 100 133 10.736 152 057 -7 046 -164 
200.0 .075 91 107744 124 057 -14 069 -136 
300.0 042 30 10.820 96 057 -21 123-146 
400.0 060 -97 11.120 65 058 -26 167 -176 
500.0 .183 -166 11.101 29 064 -33 158 125 
ፎ 600.0 33 139 9.884 -15 072° -47 226 16 
s 700.0 .424 89 6.983 -57 .070 -67 462  -57 
| ол ые በዘበዘ... ጣው CES SO LSI Li cadis, sin BI 
сз 
a Vcc = 12.0 V 
© Frequency VSWR VSWR GAIN 
c MHz IN OUT DB 
5 1.0 1.3 1.2 20.3 
= 2.0 1.2 1.1 20.4 
5.0 1.1 1.0 20.4 
10.0 14 1.0 20.3 
50.0 11 1.1 20.3 
100.0 4.1 1.1 20.2 
FREQUENCY - MHz 200.0 1.1 1.2 20.2 
! . 300.0 1.1 1.4 20.3 
* at 1 dB Gain Compression 400.0 1.2 1.5 20.5 
500.0 1.5 1.4 20.5 
600.0 2.1 1.7 19.3 
VSWR 700.0 2.5 2.8 16.3 





Linear S-Parameters 






1፡1 mr ON] қаз аа 
= 20 INPUT ላ T Frequency 511 521 512 TUM S22 ans 
% ا ا‎ l АР MHz MAG ANG МАС ANG MAG ANG A 

0 ru arl ccc beh кӛші йй a 1.0 136 -145 10.370 -158 .060 18 086 -151 

510 50 100 200 300 400 500 600 2.0 070 -159 10.514 -170 059 9 032 -153 

FREQUENCY - MHz 5.0 065 -168 10.456 -178 059 4 023 -153 

10.0 067 -179 10.396 179 060 1 023 -158 

50.0 066 152 10.375 166 .060 =8 027 -140 

100.0 .063 126 10.271 152 .060 =7 045 -123 

200.0 .045 70 10.279 125 .059 -15 098 -127 

300.0 029... -28 . 10.347 96 060 -21 153 -148 

400.0 091 -117 10.622 65 062 -27 191 177 

500.0 212 -171 10.559 29 068 -34 179 116 

600.0 1354 138 9.257 -15 075 50 248 14 

700.0 433 89 6.562 -56 678 2-70 474 -58 

Vcc 2 5.0V Linear S-Parameters 
Frequency VSWR VSWR GAIN Frequency 511 521 512 522 

MHz IN ойт DB MHz MAG ANG MAG ANG MAG ANG MAG ANG 

1.0 1.2 1.2 18.2 1.0 101 -15 8.112 -163 073 16 100 -12 

2.0 1:3 1.3 18.2 2.0 134 -4 8.109 -172 073 8 130 -5 

5.0 1.3 1.3 18.2 5.0 136 d 8.096 -178 .073 3 .135 -5 

10.0 13 1.3 18.1 10.0 132 -5 8.079. 179 .073 1 .136 -8 

50.0 1.3 1.3 18.1 50.0 135  -16 8.041 166 073 Lg 146 -34 

100.0 1.3 1.4 18.0 100.0 138+. -31 7.989 151 073 =7 170 -64 

200.0 1.4 1.6 18.0 200.0 163 -64 7.969 123 074 -15 236 2410 

300.0 1.5 1.8 18.0 300.0 206 -103 7.945 94 076 -21 288 -149 

400.0 1.7 1.9 18.1 400.0 270 -140 8.050 61 083 -29 303 168 

500.0 2.2 17 17.6 500.0 378 176 7.626 24 092 -43 260 105 

600.0 97 1.8 16.0 600.0 453 130 6.839 -17 096 -63 295 11 

700.0 27 2.8 13.1 700.0 459 88 4.494 -55 086 -84 479 -60 


Thermal Data: Vcc = 15 Vdc 


Thermal Resistance Өјс................................ 170°C/W 
Transistor Power Dissipation Pq .................... 0.194 W 
Junction Temperature Rise Above Case Тре. 33°С 
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ል75-3 / SM 


10 to 500 MHz 
TO-8 CASCADABLE AMPLIFIER 


@ AVAILABLE IN SURFACE MOUNT 
€ HIGH GAIN: 20.5 dB (ТҮР) 
€ LOW NOISE: 1.7 dB (ТҮР) 


Specifications" 
Characteristics Typical Guaranteed 
0° to 50°C -54° to +85°C 

Frequency (Min.) 1 -600 MHz 5-500 MHz 5-500 MHz 
Small Signal Gain (Min.) 20.5 dB 19.5 053 .' 19.0 dB 
Gain Flatness (Max.) | +0.2 dB 0.5 dB 0.7 dB 
Noise Figure (Max.) TAUB 2.3 dB 2.8 dB 
Power Output 

at 1 dB Compression (Min.) +3.0 dBm +2.0 dBm +1.5 dBm 
VSWR (Max.) Input/Output eT 1.8:1 2.0:1 
DC Current (Мах.) at 15 Volts 14 ጠል 16 ጠል 16 ጠል 





*Measured in а 50-ohm system at +15 Мас unless otherwise specified. 

Notes: 

1. WJ-CA75-3 is a standard WJ-A75-3 installed in a miniature SMA connector housing and guaranteed 
over 0°C to 50°C temperature range. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point ............................................... +21 dBm (Typ.) 
Second Order Order Two Intercept Point ............................................... +15 dBm (Typ.) 
Third Order Two Tone Intercept Роіпії...........................................«««......: +16 dBm (Typ.) 


Absolute Maximum Ratings 


Storage Temperature ....................а...а балл ር ም ም ን ን ን ን ም ን ን ን ን ን ሮን -62"ር to +125°C 


Maximum Case Temperature ......................а.. eee 125'C 
Maximum DC Voltage Si አዓት, denn eene ን ገ ባምንም ምው 21 Volts 
Maximum Continuous RF Input Power.................. He +13 dBm 
Maximum Short Term RF Input Power (1 Minute Max.)..............................50 Milliwatts 
Maximum Peak Рб\еГ 2..6... емее USERS asas sansa pies рыр 0.5 Watts (3 usec Max.) 
“S” Series Burn-in Temperature (Case)... +125°C 


Weight approximately 2.0 grams (0.0702.) 





Outline Drawings 
А753 — jon ፦ 
۷ 









0.200 
(5.08) | 
МАТ ና —~— 0025 (0.63) 
1 | ተ 
! | | 40.001 
0.185 + 0.015 — xa 0.018 "A 5n5(0.46 +0.02) DIA. 
(4.70 + 0.38) “0.002 1005) 
—.| 0.500 + 0.002 = 
(12.70) 
DIA. 
0.300 + 0.010 | 
(7.62 +025) --” — 
DIA. B.C. | | 
| GROUND 
50-OHM INPUT 


50-OHM OUTPUT 


+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.005 (.13) UNLESS OTHERWISE SPECIFIED. 











BIAS 
450 — 
IN OUT 
0 
| | 
0 NC 450 
075 
005 + 001 225 ->| |4-.050ТҮР 
| 
050 016 + 002 
012 RADIUS V 
200 
1058 RADIUS ቶ 
350 үе 081 TYP 
| 2 N 
| oat 
4170 0 TYP А 45° 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED. 


CA75-3 (2082) 


See note 1 | ”| 
am PRODUCT LABEL AREA 








OUTPUT 
oso (1159) 1 + 0:52) TYP (2) PLACES 





+VDC 











Š GND 

y * RF CONNECTOR TERM. ! 
ا03‎ 0 INPUT SMA JACK (FEMALE) — 0500 
(7.87) (2) PLACES 0460 (12.70) 

MOUNTING (11.68) 








SURFACE 0460 + 0010 
(11.68 + 0.25) — —* 








0.180 MOUNTING HOLE 
(4.57) ” 2-56 UNC-2B X 0.15 (3.8) DEEP 
і ағ, THREADED INSERT 
0.810 + 0.010 (4) PLACES 
(20.57 + 0.25) | 
' D © 
ገ - 0320፥0010 
005 _ | ! (8120.25) 
241). 0.250 
(6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED. 
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Typical Performance at 25°C 





FREQUENCY - MHz 


Noise Figure 


30 100 200 300 400 500 
FREQUENCY - MHz 


NOISE FIGURE - dB 
N 


Power Output* 






° 5 
Б Д 
а. 
5 
о 3 
s 
Š 2 
е 10 100 200 300 400 500 
FREQUENCY - MHz 
*at 1 dB Gain Compression 
VSWR 
3.0. 
ፎ OUTPUT 
= 2.0 
Nn 
2 кеші 
10 REESE 


30 
FREQUENCY - MHz 


Typical Automatic Test Data 


Vec = 15.0 V 

Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
1.0 1.3 1.2 20.6 

2.0 11 1.1 20.7 

5.0 1.1 1.1 20.6 
10.0 1.1 1.1 20.5 
50.0 ds 1.1 20.4 
100.0 1.1 1.0 20.3 
200.0 1.4 1.0 20.2 
300.0 1 1.1 20.2 
400.0 141 1.3 20.4 
500.0 12 1.3 20.5 
600.0 1.6 15 20.2 
700.0 2.6 22 18.1 


Linear S-Parameters 


Frequency S11 S21 $12 

MHz MAG ANG MAG ANG MAG ANG MAG 
1.0 141 -164 10.775 -155 .051 14 .100 
2.0 .067 179 10.865  -169 .048 7 .035 
5.0 066 -173 10.664 -178 ‚048 4 .031 
10.0 .068 -178 10.554 179 .049 1 .034 
50.0 .065 165 10.437 165 .049 -5 .029 
100.0 057 146 10.333 150 049 “11 019 
200.0 034 146 10.260 120 049 -23 021 
300.0 025 172 10.201 90 049 -33 065 
400.0 043 165 10.459 57 050 -44 112 
500.0 098 111 10.631 22 052 -57 143 
600.0 232 45 10.254 -22 057 -75 210 
700.0 450 -13 8.056 -71 057 -100 376 


Thermal Data: Vcc = 15 Vdc 


Thermal Resistance Gig -..................... . ..... ..... ..... 170°C/W 
Transistor Power Dissipation Рд.................... 0.099 W 
Junction Temperature Rise Above Case ቲ А 1770 
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A76 | SMA76 


5 to 500 MHz 
TO-8 CASCADABLE AMPLIFIER 





@ AVAILABLE IN SURFACE MOUNT 

ቀ HIGH GAIN -TWO STAGES: 28 dB (ТҮР.) 
ቀ HIGH OUTPUT LEVEL: +15 dBm (TYP.) 
€ HIGH THIRD ORDER I.P.: +28 dBm (ТҮР) 
ቀ WIDE POWER SUPPLY RANGE: 














+8 TO +15 VOLTS Outline Drawings 
A76 =። aa DIA. = 
Specifications” З e | Pp sns 
+0.01 t +0.001 4 46 +0. 
Characteristics Typical Guaranteed ТЕЛА: -- ET M 6 +006) DIA. 
- 0.500 + 0.002 a 
0° to 50°C -54° to +85°C ከሊ 
(825029 > — 
Frequency (Min.) 3-600 MHz 5-500 MHz 5-500 MHz ET dini 
. А š 50- INPUT— OHM OUTPUT 
Small Signal Gain (Min.) 28.0 dB 27.0 dB 26.0 dB “ው ae 4 2 
Gain Flatness (Max.) +0.3 dB +0.7 dB +1.0 dB s J 
Noise Figure (Max.) 3.0 dB 3.5 dB 4.0 dB носот TT T AN "ш 
Power Output YP 
at 1 dB Compression (Min.) +14.7 dBm +14.0 dBm +13.5 dBm DIMENSIONS ARE IN INCHES (MILLIMETERS) 
VSWR (Max.) Input/Output <1.3:1 1.8:1 2.0:1 vn ዝልል ን ОНЕ 
DC Current (Max.) ል! 15 Volts 60 mA 63 mA 65 mA 76 


BIAS 





*Measured in a 50-ohm system at +15 Vdc unless otherwise specified. 
Notes: IN OUT 
1. WJ-CA76 is a standard WJ-A76 installed in a miniature SMA connector housing and guaranteed 

over 0°C to 50°C temperature range. | | 





























0 N/C .450 
а : | 005 + .001 OTS ور‎ >) [*- 050 TYP 
Typical Intermodulation Performance at 25°C TEM a 
012 RADIUS T - 
Second Order Harmonic Intercept Point............................................... -48 dBm (Typ.) 058 RADIUS P 
Second Order Two Tone Intercept Point ..................... een +42 dBm (Typ.) = p 17 “мш 
Third Order Two Tone ІШЕГСерЕРОІПЕ........22..»...2..2.... өлмесе век есен +28 dBm (Тур.) то 0 TP ` ሙራ 
' DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
Absolute Maximum Ratings CA76 25 
See note 1 ገጃ - 
5 PRODUCT LABEL AREA 
1.000 г" 
SS ODE O dese res RD SR ан apace ሰ oe «ምር 16 +125°С 59210 4 
- 6 * I 
oe т ПЕРИНИ, АЕ e ጣን ዓት E T ፡ = M 0460 | T IT Т oa 
i г КЕЛИН di ue ደፍ yas S es ae + ab ን 
Maximum Continuous RF Input Ромгег........................ алда ла а ааа ааа а аа есен +6 dBm zem - E 20-209 
Maximum Short Term RF Input Power (1 Minute Мах.).............................. 40 Milliwatts E ሠ" SAAS EMALE jë ae 
Maximur Peak Ромага በቸ 0.5 Watt (3 usec Max.) DE qe 
"S" Series Burn-In Temperature (Case) ................. a... i а еее. 125°C MOUNTING HOLE 


2-56 UNC-2B X 0.15 (3.8) DEEP 
а, THREADED INSERT 

D— (4) PLACES 
Weight approximately 2.0 grams (0.07 oz.) x= 


$1 
__0.320 + 0.010 
(8.12 + 0.25) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C Typical Automatic Test Data WJ-A76/SMA76 













Gain Vec = 15.0 V 
ዕር መ መ... ን ንም ምት ሲሲ... 
8" | ከለተ a ክው тун VeWR САК 
Е ር ን CO e መ 
2 21 1.0 1.5 1.5 28.9 
5 2.0 1.2 (2 29.2 
e D =) 5.0 1.1 1.1 29.3 
FREQUENCY - MHz 10.0 1.1 1:1 29.3 
50.0 1.0 14 29.6 
100.0 1.1 1.1 29.6 
200.0 1.1 1.1 29.8 
300.0 1.2 1.2 29.7 
Ps 400.0 1.3 1.3 29.5 
Е 500.0 1.5 1.3 29.0 
= 600.0 1.8 1.4 28.3 
5 700.0 2.2 1.5 27.5 


Linear S-Parameters 








Frequency 511 521 512 522 

MHz MAG ANG MAG ANG MAG ANG MAG ANG 
Noise Figure 1.0 202 -155 27.717 45 .011 53 .199 141 
2.0 093  -177 28.997 21 .013 26 .084 87 
6 5.0 .066 162 29.007 4 013 10 044 36 
e 10.0 .053 140 29.188 2 .013 3 .036 8 
' 5 50.0 .022 85 30.029 -13 013 1 .030 -46 
ЕЗ 100.0 .030 60 30.266 -29 013 4 .032 -90 
ር2 4 200.0 .046 22 30.874 -61 .013 9 048 -164 
я 300.0 .079 -16 30.711 -93 015 7 .083 145 
23 400.0 .135 -42 29.915 -127 .016 9 .120 107 
> 500.0 189 -77 28070 -160 .018 7 .148 74 
2Б X Ж СОЕТ 600.0 276 -106 25.983 167 .020 6 173 46 
FREQUENCY ለዛር 700.0 171 -134 23.796 134 .022 2 .193 24 

Power Output* Thermal Data: Усс = 15 Vde 


— 


ея 
w 


T 
— 


POWER OUTPUT - dBm 


© 


7 
$ Thermal Resistance ፀዕ-...................... . ............ 130°C/W 
Transistor Power Dissipation Рд.................... 0.411 W 
Junction Temperature Rise Above Case Тее 54°С 
10 100 200 300 400 500 


FREQUENCY - MHz 
*at 1 dB Gain Compression 





VSWR 





(2 5 10 100 20 359 40 500 60 
FREQUENCY - MHz 
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A76-1 / ОМА76-1 


5 TO 500 MHz 
TO-8 CASCADABLE AMPLIFIER 


@ AVAILABLE IN SURFACE MOUNT 

ቀ HIGH GAIN-TWO STAGES: 27.5 dB (ТҮР) 
ቀ HIGH OUTPUT LEVEL: +12.7 dBm (TYP.) 
Ф LOW NOISE FIGURE: 3.0 dB (ТҮР) 





Specifications" 
Guaranteed 

Characteristics Typical 0? to 50°C -54? to +85°C 
Frequency (Min.) 3-600 MHz 5-500 MHz 5-500 MHz 
Small Signal Gain (Min.) 27.5 db 26.0 dB 25.0 dB 
Gain Flatness (Max.) +0.3 dB +0.8 dB +1.0 dB 
Noise Figure (Max.) 3.0 dB 4.0 dB 4.5 dB 
Power Output 

at 1 dB Compression (Min.) +12.7 dBm +12.0 dBm +11.0 dBm 
VSWR (Max.) 

Input/Output «ТАУ! «1.91 «2.0:1 
DC Current at +5 Volts (Max.) 48 mA 51 mA 53 mA 
* Measured in a 50-ohm system at «5 Vdc Nominal. 
Notes: 
WJ-CA76-1 is a standard WJ-A76-1 installed in a miniature SMA connector housing and guaranteed 
over 0°C to 50°C temperature range. 
Typical Intermodulation Performance at 25*C 
Second Order Harmonic Intercept Роіпі.................əә-ееееееееееееееее +41 dBm (Typ.) 
Second Order Two Tone Intercept Ро\їпї................ e +35 dBm (Typ.) 
Third Order Two Tone Intercept Роіпї........................................ — À +25 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Тетрегашиге.................... ግ ግ ግ ሳሳ ን ን еле ее ке ескекке ее ен -62°C to +125°C 
Maximum Case Тетрегаішге...............а.Үа44Ү 4.0000 ን ግ ግ ግ ገ ካገ ን ም ን ን кен кене екен нее, 125°C 
Maximum DC Voltage ...................а1.2.1.ə.і ግ ን ግ ዓዓ ስካ ካን ክን ን ስ በ ats 10 Volts 
Maximum Continuous RF Input Power .............. eme 6 dBm 
Maximum Short Term RF Input Power (1 Minute Max.) ....................................: 40 Milliwatts 
Maximum Peak ዞኮዐህሃ6[ ................. su enne 0.5 Watt (3 usec. Max.) 
“S” Series Burn-In Temperature (Case)................. eem 12520 


Weight approximately 2.0 grams (0.07 02.) 
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Outline Drawings 











“1 -. 0450 4 
A76 | (ዘክ D'A | 
Y 
0.200 
(5.08) | 
t —— 0025 (0.63) 
^ | 1 
1 | | 40.001 
0.185 + 0.015 | |«— 0.018 ሰስሰ30.46 +0.02) DIA. 
(4.70 + 0.38) “0.002 1005) 
—»| 0.500 + 0.002 - 
(12.70) 
DIA. 
0.300 + 0.010 
(7.62 + 0.25) —> -፦ 
DIA. В.С. 


GROUND 











50-OHM OUTPUT 


+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.005 (.13) UNLESS OTHERWISE SPECIFIED 


BIAS 
450 — 
IN OUT 
005 + .001 < 050 TYP 
| 
050 016 +.002 
012 RADIUS E 
200 
058 RADIUS ቶ 
350 031 TYP 
к. 
[3 š 
| ot 
ኳ 
170 0 p ብ 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 


CA76-1 





























eee OUTPUT 
090. (159 <Б TYP (2) PLACES 0.310 
(12.70) ” pe КЕ | (7.87) 
۷ i ۷ 
መርተው OOH 
I". т — RF CONNECTOR TERM. EC 
0.310 ዘጽ SMA JACK (FEMALE) - |e 080 
(787) (2) PLACES iam (12.70) 
| MOUNTING (11.68) 
SURFACE 0460 + 0.010 | 
(11.68 + 0.25) ———>| 
MOUNTING HOLE 
256 UNC-2B X 0.15 (3.8) DEEP 


яғ. THREADED INSERT 
(4) PLACES 
. ! 


91 
__0.320+ 0.010 
(8.12 + 0.25) 


095 sl le 
(241) 0250 
(6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C W]-A76-1/5MA76-1 


Power Output (1 dB Compression) Noise Figure 


Ñ 


” 


POWER OUTPUT - dBm 





5 50 100 200 300 400 500 
REQUENCY - MHz 


2 5 10 50 100 200 300 400 500 600 700 


FREQUENCY - MHz FREQUENCY - MHz 


m 


Intercept Point Power Output (1 dB Compression) 


ula 58: 2: 


ЕТТЕН yars Cass 
ече | | | | - 

70 
пониже sss 
d eC 
T загинаа пана 


INPUT | OUTPUT 


INTERCEPT POINT - dBm 
POWER OUTPUT - dBm 











5 50 10 200 30 400 500 5 50 10 20 30 40 500 2 5 10 50 100 200 300 400 500 600 700 
FREQUENCY - MHz FREQUENCY - MHz FREQUENCY - MHz 
° ° 
Typical Automatic Test Data 
Vcc = 8.0 V Vee = 5.0 V 
Frequency VSWR VSWR GAIN Frequency VSWR VSWR GAIN 
Ше М8 OUT. DB MHz IN OUT DB 
_ PM MENSAM. NNNM DB: 
1.0 5.7 4.0 23.9 1.0 4.9 4.3 20.9 
2.0 2.3 1.4 27.5 2.0 1.9 1.4 26.6 
5.0 1.2 1.2 28.9 5.0 1.2 1.2 27.6 
10.0 ТЕЛ 1.2 29.1 10.0 1.2 1.2 27.7 
50.0 1.1 1.2 29.2 50.0 1.2 1.2 28.0 
100.0 1.1 1.2 29.3 100.0 1. 1.2 28.1 
200.0 1.1 1.ሪ 29.4 200.0 1.2 1.2 28.2 
300.0 T q 1.2 29.6 300.0 1.1 T2 28.4 
400.0 1.1 1.2 29.5 400.0 1.0 1.2 28.4 
500.0 1:2 1.1 29.2 500.0 1.0 1.1 28.3 
600.0 1.1 T 28.8 600.0 1.1 1.1 27.9 
700.0 1.2 1.4 28.2 700.0 1.6 1.6 27.4 
LIS NM NI NM ROS LUN... 
Linear S-Parameters Linear S-Parameters 
Frequency S11 $21 $12 522 Frequency S11 S21 S12 $22 
MHz MAG ANG MAG ANG MAG ANG MAG ANG MHz MAG ANG MAG ANG MAG ANG MAG ANG 
— MAG ANG MAG — ANG د‎ | ANG _ МАВ ANG 
1.0 .703 -47 15.658 143 .006 67 .597 —83 1.0 .659 -59 11.141 139 .004 83 .623 -77 
2.0 397 -86 23.648 75 .005 70 .178 -96 2.0 .305 —77 21.341 72 .007 75 .179 —93 
5.0 .090 —82 27.841 29 .010 33 .075 -30 5.0 107 —46 23.856 27 011 31 .080 -40 
10.0 .047 -52 28.531 12 011 17 .082 -11 10.0 .097 -21 24.312 11 .012 17 .073 —20 
50.0 ‚038 -3 28.866 -13 221012 2 .093 —12 50.0 .102 —10 25.234 -14 ‚012 Б ‚078 —13 
100.0 .047 5 29.114 -31 812 2 .092 —22 100.0 102 -19 25.421 -32 012 2 .078 -21 
200.0 .043 1 29.579 -64 012 1 .095 -40 200.0 .088 -45 25.809 -66 ‚013 0 ‚082 -38 
300.0 031 20 30.030 -99 013 -2 097 -58 300.0 056 | -75 26.240 -102 015 -2 089 -59 
400.0 1054 37 29890 -134 014 -8 090 -78 400.0 021 -109 26.344 -139 017 iy 082 86 
500.0 .074 14 28.818 -171 .017 -15 .063 -90 500.0 012 -104 25.867 -177 019 -16 .045 -118 
600.0 .063 -42 27.564 151 .020 -24 .046 -31 600.0 .069 -139 24.892 144 023 —28 .051 43 


700.0 1717 -144 25.807 111 .023 -43 -172 -16 700.0 (233 179 23.438 101 .027 -46 .236 2 
SS ሙች з ль е жо 63 з 2248 in өр в. 26 03 
Thermal Data: Усс = 15 Vdc 


Thermal Resistance Bp ses sex a 146°C/W 
Transistor Power Dissipation Рд.................... 0.136 W 
Junction Temperature Rise Above Case ШЕЕ 20°С 
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A77 | SMA77 


5 to 500 MHz 
TO-8 CASCADABLE AMPLIFIER 


@ AVAILABLE IN SURFACE MOUNT 

€ HIGH GAIN: 16.5 dB (TYP) 

@ HIGH OUTPUT LEVEL: +16.5 dBm (TYP) 
€ HIGH THIRD ORDER 1.8: +30 dBm (TYP) 
€ LOW VSWR: 1.3:1 (TYP) 


Specifications * 


Characteristics Typical Guaranteed 

0° to 50°C -54° to +85°C 
Frequency (Min.) 2-600 MHz 5-500 MHz 5-500 MHz 
Small Signal Gain (Min.) 16.5 dB 16.0 dB 15.0 dB 
Gain Flatness (Max.) < 0.3 dB +0.7 dB +1.0 dB 
Noise Figure (Max.) 5.0 dB 6.0 dB 6.5 dB 
Power Output 

at 1 dB Compression (Min.) +16.5 dBm +15.0 dBm +14.5 dBm 
VSWR (Max.) Input/Output T EE 2,0:1 
DC Current (Max.) at 15 Volts 50 mA 53 mA 56 mA 
*Measured in a 50-ohm system at «15 Vdc Nominal. 
Notes: 
1. WJ-CA77 is a standard WJ-A77 installed in a miniature SMA connector housing and guaranteed 
over 0°C to 50°C temperature range. 

Typical Intermodulation Performance at 25*C 
Second Order Harmonic Intercept Point ...............................:................ +49 dBm (Typ.) 
Second Order Two Tone Intercept Роіпї...............................................:. +43 dBm (Typ.) 
Third Order Two Tone Intercept Point.............................. ..................... +30 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature ................. u... а са т еее. -62°C to +125°C 
Maximum Case Temperature ...............а.12111 ал ን ግው ን ገ ዓም ን ዓካ ባው 1256 
Maximum DC Voltage............. ንንን ግ ግ ግ ግ ገ ግ ግን ም ው +17 Volts 
Maximum Continuous RF Input Ромег..........................ееееееееееееееее кекке кекке кке кекке. +13 dBm 
Maximum Short Term RF Input Power (1 Minute Мах.)............................ 100 Milliwatts 
Maximum Peak POWET 1 селине ите ባኝ ገናናና ንንም i emn 0.5 Watt (3 usec Max.) 
“S” Series Burn-In Temperature (Case) .................  еееəе.-әəәəәə.-в.. 125°C 


Weight approximately 2.0 grams (0.0702.) 
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° ° . . WJ-A77/SMA77 
Typical Performance at 25°C Typical Automatic Test Data J 
Gain Vec = 15.0 V 

жа... 
Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
zu Eo IN _ От DB 
1.0 2.0 2.1 13.2 
2.0 1.6 15 16.7 
5.0 1.3 12 17.0 
10.0 1.3 12 17.1 
50.0 12 12 17.2 
2 2 5 0 20 50 100 200 500 1000 100.0 1.2 1.2 17.1 
200.0 1.2 1.3 17.1 
300.0 1.2 1.3 17.1 
400.0 1.2 1.3 17.2 
500.0 1.3 1.3 17.1 
© 600.0 1.9 1.6 16.7 
Oe 1916 167 
= 
5 Linear S-Parameters 
ا ا ل ا‎ ee 
Frequency S11 S21 S12 S22 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
ÅM 
1.0 336 -14 4.555 -152 .058 27 .358 -154 
2.0 218 -44 6.803 -158 083 24 204 113 
5.0 425 -27 7.108 -173 089 8 097 52 
10.0 114 — -48 7.139 -178 090 4 087 27 
50.0 099 -3 7.226 169 092: A :21 .098 - -18 
100.0 106 -6 7.448 156 093°? 5 103 -48 
200.0 107 -24 7.485 132 096 -11 120 -97 
300.0 098 -49 7.123 108 104 -18 130 -140 
400.0 098-101 7232 82 3314 — -27 41322 172 
500.0 145 178 7.187 54 128 -40 1385 102 
600.0 316 120 6.856 23 140 -58 234 24 
-“ 48 40 686 3 40-8 24 24 
FREQUENCY - MHz Усс = 8.0 V 
Pah EL CRECEN 
Power Output* Frequency VSWR VSWR GAIN 
ЖК. re) Mn ST 2 DB. 
E 1.0 2.1 2.1 12.3 
4 Ба 5.0 14 1.3 15.5 
E: We 2 10.0 1.4 1.3 16.5 
i ——— pai 50.0 1.3 1.3 16.6 
a mow мес |] ፳። Бай 100.0 1.3 1.3 16.6 
= ЖЕНЕ = 200.0 1.3 1.4 16.5 
E " —— aW 300.0 1.3 1.5 16.6 
= P 400.0 18 1.5 16.8 
= e | 500.0 1.6 1.6 16.8 
1 600.0 2.5 1.9 16.3 


l 10 50 100 50 20 300 400 500 600 Linear S-Parameters 
FREQUENCY - MHz —— n o-->—— — اا زز اا‎ 
*at 1 dB Gain Compression Frequency S11 S21 S12 S22 





1.0 .359 -16 4.125 -153 .059 25 345 -151 








710°C 2.0 .256 -37 6.327 -156 .087 25 .230 105 
FP +25°C 5.0 .164 -20 6.658 -173 .093 9 .134 39 
ШЕСІ 10.0 154 -1З 6.683 -178 094 4 427 18 
| የምየ 50.0 .143 —9 6.770 169 ‚096 -1 ‚141 -20 
4 |. == 
100.0 .142 -15 6.730 156 .097 -4 .149 -50 
200.0 .134 —43 6.711 132 .103 —9 272 -98 
300.0 .130 —74 6.777 107 .113 -16 .194 -143 
1 2 345 10 100 200 300 400 500 600 700 400.0 .139 —126 6.938 80 .129 —26 .210 169 
FREQUENCY - MHz 500.0 .230 168 6.912 51 .147 -40 .227 106 
І me 600.0 .428 115 6.494 17 .159 -61 .322 33 
/| 
LE 
Ld 
ኤ.<።። | i p x = 
[2570] — | Thermal Data: Vee = 15 Vdc 
1 2345 10 100 200 300 400 500 600 
FREQUENCY - MHz W 
. Я о 
DC Power Drain vs. Supply Voltage Thermal Resistance Өс Е 130°С 
900 Transistor Power Dissipation а, ee ees 0.464 W 






Junction Temperature Rise Above Case E 60°C 
800 


DC POWER DRAIN - mW 


2 4 6 8 10 l2 l4 l6 
Vcc = VOLTS 
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ATT- | SMA77-1 


5 to 600 MHz 
TO-8 CASCADABLE AMPLIFIER 


€ AVAILABLE IN SURFACE MOUNT 

ቀ HIGH OUTPUT LEVEL: 416.5 dBm (TYP) 
€ HIGH THIRD ORDER I.P: +30 dBm (TYP) 
€ EXTENDED BANDWIDTH: 5-600 MHz 

€ WIDE POWER SUPPLY RANGE: 48 TO «15 VOLTS 


Specifications * 


Characteristics Typical Guaranteed 

0° to 50°C -54° to +85° C 
Frequency (Min.) 2-700 MHz 5-600 MHz 5-600 MHz 
Small Signal Gain (Min.) 16.0 dB 15.0 dB 14.5 dB 
Gain Flatness (Max.) +0.3 dB +0.7 dB +1.0 dB 
Noise Figure (Max.) 5.0 dB 6.5 dB 7.0 dB 
Power Output 

at 1 dB Compression (Min.) +16.5 dBm +15.0 dBm +14.5 dBm 
VSWR (Max.) Input/Output € 1:51 1.8:1 2.0:1 
DC Current (Max.) at 15 Volts 50 mA 53 mA 56 mA 
*Measured in а 50-ohm system at +15 Vdc Nominal. 
Notes: 
1. WJ-CA77-1 is a standard WJ-A77-1 installed in a miniature SMA connector housing and guaranteed 
over 0°C to 50°C temperature range. 

Typical Intermodulation Performance at 25°C 
Second Order Harmonic. Intercept Point ................................................ +49 dBm (Typ.) 
Second Order Two Tone Intercept Роіпії.........................................::...... +43 dBm (Typ.) 
Third Order Two Tone Intercept Роіпі.........................0001 HH HM +30 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature .................1001 1а nne -62°C to + 125°C 
Maximum Case Temperature...................... ገ ን ሳጓ ግ ን ባም ን ም ጠሮ кен еее, 125°C 
Maximum DC Уойад6...................аа а 01 ግ ግ ግ ገ ግ ን ን ን ን ባው ስው +17 Volts 
Maximum Continuous RF Input Ромег..........................1. бл лл леееееееееее еее ее ее +13 dBm 
Maximum Short Term RF Input Power (1 Minute Мах.)............................ 100 Milliwatts 
Maximum Peak POWDOF ...2........... a... u... ila ssssasasasssassssapanas 0.5 Watt (3 usec Max.) 
“S” Series Burn-In Temperature (Case) ................ m 125 ርሪ 


Weight approximately 2.0 grams (0.0702.) 
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Typical Performance at 25°C Typical Automatic Test Data W]-A77A/SMA77-1 








Gain Vcc = 15.0 V 
Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
1.0 1.5 2.4 12.4 
2.0 1.5 1.6 15.8 
5.0 1.2 1.2 16.3 
10.0 1.1 1.1 16.3 
50.0 1.1 1.0 16.4 
100.0 1.1 1.1 16.3 
200.0 12 1.1 16.3 
300.0 1.2 1.2 16.3 
400.0 1.2 1.2 16.3 
500.0 1:3 1.1 16.3 
600.0 1.4 1.1 16.4 
700.0 1.9 1.6 15.9 
ea 
9 
ы Linear S-Parameters 
== 
= Frequency $11 $21 $12 $22 
ы MHz MAG ANG MAG ANG MAG ANG MAG ANG 
=. 1.0 185 -37 4.158 -153 061 26 43 -148 
NS 2.0 199  -83 6.137 -156 086 26 243 141 
5.0 079  -123 6.524 -173 093 9 076 125 
е 2 200 9 ы 0 р 10.0 059. -148 6.550 -178 094 4 045 131 
FREQUENCY - MHz 50.0 .056 151 6.614 169 .095 >2 015 -166 
100.0 061 110 6.560 156 097 -7 031 -130 
200.0 079 53 6.520 131 100 -15 062 -134 
ж 300.0 092 4 6.497 107 104 -23 084 -148 
Power Output 400.0 103 -47 6.560 82 112 -33 093 -166 
500.0 114 -114 6.551 55 123 -45 065 165 
600.0 150 164 6.575 24 136 -60 044 23 
700.0 310 88 6.256 -9 143 -82 227 -39 


Thermal Data: Vec = 15 Vdc 


Thermal Resistance Өјс................................ 130°C/W 
Transistor Power Dissipation Pg .................... 0.464 W 
Junction Temperature Rise Above Case от 60°С 





10 50 100 200 300 400 500 600 700 
FREQUENCY - MHz 


* at 1 dB Gain Compression 





“2 5 100 20. 30 40 50 60 70 
FREQUENCY - MHz 
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ል78 / SMA78 


5 to 300 MHz 
TO-8 CASCADABLE AMPLIFIER 


@ AVAILABLE IN SURFACE MOUNT 

@ HIGH DYNAMIC RANGE: +114 dB/1 MHz 
€ HIGH OUTPUT: +19.0 dBm (TYP) 

€ HIGH THIRD ORDER IP: +35 dBm (ТҮР) 
€ LOW NOISE FIGURE: 3.5 dB (TYP) 





Specifications* 
Characteristics Typical Guaranteed 

0? to-50?C - -54? to +85°C 
Frequency (Min.) 2-350 MHz 5-300 MHz 5-300 MHz 
Small Signal Gain (Min.) 14.0 dB 13.0 dB 12.5 dB 
Gain Flatness (Max.) +0.3 dB +0.7 dB +1.0 dB 
Noise Figure (Max.) 3.5 dB 4.5 dB 5.0 dB 
Power Output 

at 1 dB Compression (Min.) +19.5 dBm +18.0 dBm +17.5 dBm 
VSWR (Max.) Input/Output «1:57 1.9:1 2.0:1 
DC Current (Max.) at 15 Volts 65 mA 69 mA 72 mA 
* Measured In a 50-ohm system at «15 Vdc Nominal. 
Notes: 
1. WJ-CA78 is a standard WJ-A78 installed in a miniature SMA connector housing and guaranteed 
over 0°C to 50°C temperature range. 

Typical Intermodulation Performance at 25*C 
Second Order Harmonic Intercept Point ...........................а 00. +55 dBm (Typ.) 
Second Order Two Tone Intercept Point ............... ——— енен, +49 dBm (Typ.) 
Third Order Two Tone Intercept Point..................................................... +35 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature ዘ Hee -62°C to +125°C 
Maximum Case Temperature .................. seen +125°C 
Maximum DC Voltage ይንንን ንንን ንን eee ከ +17 Volts 
Maximum Continuous RF Input Ромег.....................4.44.(.1.1.1.2..44...ө еее еке ее еее ене +18 dBm 
Maximum Short Term RF Input Power ......................0.. 4 лә еее. +100 Milliwatts 
Maximum Peak FOWOf 4. 2222422. aus dus eo iassa me e a Rene 0.5 Watt (3 usec Max.) 
"S" Series Burn-In Temperature (Case) ..... se ems +125°C 


Weight approximately 2.0 grams (0.0702.) 
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Typical Performance at 25°C Typical Automatic Test Data WJ-A78/SMA78 












Gain Vec = 15.0 V 

а 519 Frequency VSWR VSWR GAIN 
о 

ыы 2 ን 9 
2 14 Î 2 1.0 21 22 12.6 
5.0 1.2 1.2 13.9 
150 300 10.0 1.1 1.1 13.9 
EVE 50.0 1.1 1.0 13.9 
100.0 1.2 1.0 13.9 
150.0 1.2 1.1 13.9 
Noise Figure 200.0 1.3 1.1 13.9 
250.0 1.4 1.1 13.8 
300.0 1.5 1.2 13.9 
6 350.0 1.7 1.2 13.8 
400.0 1.8 13 13.8 


са 
"c 

| 
ш 
сс 
=) 
л S 
ш 
ш 
e) 
e 
= 





Linear S-Parameters 














4 
Frequency $11 $21 $12 $22 
510 50 100 150 200 300 MHz MAG ANG MAG ANG MAG ANG MAG | ANG 
s: Tete er መመ NC መ መ 
FREQUENCY - MHz 1.0 353 60 4.264 -151 085 15 383 154 
2.0 187 -87 4.967 -166 114 14 207 108 
5.0 081 -112 4.957 -176 121 6 076 85 
10.0 060 -129 4.979 -179 123 3 042 67 
50.0 052 -145 4.983 171 125 1 023 -10 
100.0 071 -137 4,922 162 126 0 023 -62 
150.0 096 -130 4.931 153 128 0 028 -107 
200.0 135 -136 4.956 143 132 0 038 -144 
250.0 173 -138 4.924 134 136 -1 056 -173 
300.0 211 — -144 4.938 125 143 =Й 075 162 
350.0 255 -151 4911 115 148 -5 .098 143 
400.0 296 -157 4.913 105 155 6 122 125 
SC S ЭГ с ЗИ из. ርመ ብህ ошооо. “1% 
510 50 100 150 200 250 300 Vec = 12.0 ሃ 
EM E a REE Rc 
FREQUENCY - MHz Frequency VSWR VSWR GAIN 
| , | MHz IN OUT DB 
* at 1 dB Gain Compression зир 
1.0 21 2.2 12.6 
2.0 15 1.5 13.9 
5.0 1.2 1.2 13.8 
10.0 1.1 1.1 13.8 
50.0 1.1 1.1 13.9 
100.0 1.2 14 13.8 
150.0 1.2 1.1 13.8 
200.0 1.4 1.1 13.8 
250.0 1.5 1.1 13.7 
300.0 1.6 1.2 13.7 
510 100 150 200 250 300 350.0 1.8 1.3 13.6 
FREQUENCY - MHz 400.0 2.0 1.3 13.6 
Intercept Point Linear S-Parameters 
Frequency S11 S21 S12 S22 
E MHz MAG ANG MAG ANG MAG ANG MAG ANG 
A Ае МАЙ. ANG . MAG АМ. MAG ANG 
T 1.0 34 -59 4.75 -151 086 15 1373 151 
፦ 2.0 .185. -86 4.931 -166 114 14 202 104 
= 5.0 082 -109 4.900 -176 122 6 077 76 
а. 10.0 058 -123 4.917 -179 123 3 047 53 
E 50.0 056 -138 4.940 171 125 1 035 -16 
ш 100.0 076 -131 4.883 161 126 1 036 60 
- 150.0 106 -127 4.890 151 129 1 042 -100 
፦ 200.0 155 -134 4.884 142 133 0 052 -134 
2 250.0 198 -139 4.825 132 138 -1 069 -164 
300.0 238 -145 4.819 122 145 Д 089 171 
1050 100 150 200 250 300 350.0 288  -153 4793 112 A51 فخ‎ 114 150 
FREQUENCY - MHz 400.0 1227 -160 4.782 102 .159 -6 138 131 
E ЖК: ЖАҒЫНА: ЫТ 
Усс-5.0У Linear S-Parameters 
e v ала АЛА መሮ ር Жы. 
Frequency VSWR VSWR GAIN Frequency S11 S21 S12 S22 
MHz IN OUT DB MHz MAG ANG MAG ANG MAG ANG MAG ANG 
LIMES OUT „2. ВВ” — 2 MAG ANG MAG ANG MAG ANG МАС АМО 
1.0 1.9 2.1 12.1 1.0 320 -59 4049 -151 090 17 346 144 
2.0 1.4 1.5 13.3 2.0 181 =77 4.684 -167 119 14 197 89 
5.0 1.2 1.2 13.3 5.0 077  -82 4.600 -176 126 6 098 48 
10.0 1.1 1.2 13.3 10.0 049 -87 4604 -180 127 3 082 24 
50.0 1.2 1.2 13.2 50.0 076  -102 4.578 169 129 2 083 -22 
100.0 1.3 1.2 13.1 100.0 128 -112 4526 156 132 2 084 -57 
150.0 1.5 1.2 13.0 150.0 191 -121 4.456 145 137 2 089 -91 
200.0 1:7 1.2 12.8 200.0 262 -133 4.380 133 145 2 097 -123 
250.0 1.9 1.3 12.6 250.0 320 -144 4.250 122 151 0 111 -153 
300.0 22 1.3 12.3 300.0 374 -155 4.441 110 161 -1 129 179 
350.0 25 1.4 12.0 350.0 434 -165 3.983 98 167 25 151 155 
400.0 2.8 1.4 11.7 400.0 473° -175 3.864 87 177 47 172 134 
Thermal Data: Vcc = 15 Vdc 
Thermal Resistance a e анаара eRe e 75°C/W 
Transistor Power Dissipation Pg .................... 0.668 W 


Junction Temperature Rise Above Case Hig 50°C 
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A79 / SMA79 


5 to 250 MHz 
TO-8 CASCADABLE AMPLIFIER 


@ AVAILABLE IN SURFACE MOUNT 

@ HIGH DYNAMIC RANGE: +116 dB/1 MHz 
€ HIGH OUTPUT POWER: +22 dBm (TYP) 
€ HIGH THIRD ORDER І.Р: +38 dBm (TYP) 
€ LOW NOISE FIGURE: 4.0 dB (TYP.) 





Outline Drawings 















































A79 -- UN DIA. = 
Y 
5:98 ДЕ 
Specifications* i | 2: 
P | ЖАТЫ et ыы 
Characteristics Typical Guaranteed =) 0809+000 bu a 
0° 10:50°C -54° to +85°C ን CR is E 
DABC 
GROUND 
Frequency (Min.) 2-350 MHz 5-300 MHz 5-300 MHz 50-OHM INPUT- 50-ОНМ OUTPUT 
Small Signal Gain (Min.) 14.0 dB 13.0 dB 12.5 dB г 
Gain Flatness (Мах.) +0.3 dB +0.7 dB +1.0 dB "Mv WP J 
I I +DC VOLTAGE "N кеі 
Noise Figure (Max.) 4.0 dB 5.0 dB 5.5 dB 678 
Power Output i 
at 1 dB Compression (Min.) 422 dBm 420.5 dBm 420 dBm D 005 (15) UNLESS OTHERWISE SPECIFIED. 
VSWR (Max.) Input/Output < 151 1.9:1 2.0:1 СМА79 
DC Current (Max.) at 15 Volts 88 mA 93 mA 98 mA BIAS 
450 — 
*Measured in a 50-ohm system at +15 Vdc Nominal. 
Notes: á p 
1. WJ-CA79 is a standard WJ-A79 installed in a miniature SMA connector housing and guaranteed 07| | 
over 0°C to 50°C temperature range. 0 NC 450 
075 
. š ұлы ақа < ex «<- 050 ТҮР 
Typical Intermodulation Performance at 25°C ወጩ ране 
012 RADIUS ሃ 
L . 058 RADIUS ^ Bi 
Second Order Harmonic Intercept Point ..............2.2..........а лекке екен +61 dBm (Typ.) аб een 
| : " 
Second Order Two Tone Intercept Роіпї................................................. +55 dBm (Typ.) | A 
š ን .170 - 4 
Third Order Two Tone Tntercept РО... „г-нан өнөн женатый +38 dBm (Typ.) | aee 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
3 ы 7 0.820 
Absolute Maximum Ratings Car? i DE ud" 
Storage Temperature ..................2 ር ም ገ ሳካ ግ ን ም ገ ሳስ -62°C to+125°C 
Maximum Case Temperature ሃሃሃ e E — еб +125°C 
Maximum DC Voltage አጢን ገን ገገገ ና ግ ግ еккен кекете ን ውው +17 Volts 
Maximum Continuous RF Input Power ...................аа10000 eem +18 dBm 4- arc dri 
" t db E P 5. 
Maximum Short Term RF Input Power (1 Minute Max.).......................... +100 Milliwatts a . ы ae 
Maximum Peak PONE ማባት ባንት? 0.5 Watt (3 usec Max.) зс" TU MANN 
“S” Series Burn-in Temperature (Case) ................... nn +125°C ШУ; 2.58 UNC28 Х015 (3.8) DEEP 
219... THREADED INSERT 
0.810 + 0.010 (4) PLACES 
(20.57 + 0.25) [ ; 1-4 
Weight approximately 2.0 grams (0.0702.) Ho» 7.93802 00 


0.095 p| ፌ- 
(2.41) 0.250 
(6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C 


Gain 





FREQUENCY - MHz 


Noise Figure 


NOISE FIGURE - dB 


FREQUENCY - MHz 


Power Output* 


Е 

© 

5 

c. 

— 

= 

e 

тт 

= 

ርጋ 

ሷ 

FREQUENCY - MHz 
*at 1 dB Gain Compression 

VSWR 


VSWR 


INPUT 


FREQUENCY - MHz 


Third-Order Intercept Point 





70 
ፎ 
© 
60 
2 
& 50 -<ታ 
а. 2ND ORDER INTERCEPT POINT 
2 40 
шы 
> 
— 30 


5 50 100 150 200 250 
FREQUENCY - MHz 


Vee = 5.0 V 

Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
1.0 2.1 2.3 12.2 

2.0 1.5 1.6 13.4 

5.0 1:2 1.3 13.4 
10.0 1.1 1.2 13.4 
50.0 12 1.2 13.4 
100.0 1.3 1.2 13.3 
150.0 1.5 1.2 13.1 
200.0 1.7 12 13.0 
250.0 2.0 12 12.6 
300.0 2.2 13 12.4 
350.0 2:5 1.3 12.0 
400.0 2.8 1.4 11.6 














Typical Automatic Test Data 








Vec = 15.0 V 
Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
1.0 2.2 2.5 12.2 
2.0 1.6 Tr 13.9 
5.0 1.2 1.2 14.0 
10.0 1.1 1.1 14.0 
50.0 1.1 1.1 14.0 
100.0 1.2 1.1 13.9 
150.0 1.2 LA 13.9 
200.0 1.4 1.1 13.9 
250.0 1.5 1.1 13.8 
300.0 1.6 127 13.8 
350.0 1.8 1.1 13.7 
400.0 1.9 1.1 13.6 
Linear S-Parameters 
Frequency S11 $21 $12 $22 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
1.0 382 -60 4.086 -145 075 16 428 158 
2.0 220 -83 4.978 -162 105 17 261 107 
5.0 095 -107 5.018 -174 116 7 ‚104 69 
10.0 063 -123 4.993 -179 118 4 .069 45 
50.0 054 -142 5.025 171 119 1 .056 -4 
100.0 078 -130 4.978 161 121 1 .051 -29 
150.0 110 -129 4.974 151 124 1 .044 -54 
200.0 1584 -132 4.974 141 128 0 035 -82 
250.0 196 -139 4.923 132 131 0 029 -126 
300.0 239 -144 4.890 122 137 -1 032 -178 
350.0 278 -152 4.834 112 142 -3 047 145 
400.0 322 -160 4.799 101 149 -5 065 120 
Vec = 12.0 V 
Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
1.0 2.1 2.4 12.4 
2.0 15 1:7 13.9 
5.0 1.2 1.2 13.9 
10.0 1,1 L2 13.9 
50.0 1.1 1.1 14.0 
100.0 1.2 1.1 13.9 
150.0 1.3 1.1 13.8 
200.0 1.4 1.1 13.8 
250.0 1.5 1.1 13.7 
300.0 1,7 1.1 13.6 
350.0 1.9 1.2 13.5 
400.0 2.1 1.2 13.4 
Linear S-Parameters 
Frequency $11 $21 $12 $22 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
1.0 347 -61 4.162 -146 076 17 416 155 
2.0 ‚214 -85 4.947 -163 .106 17 .248 103 
5.0 092 -109 4.964 -175 116 7 .105 62 
10.0 061 -125 4960 -179 ТІ? 4 .075 37 
50.0 .060 -138 4.990 171 .120 1 .067 -10 
100.0 083 -131 4.939 160 121 1 .063 -37 
150.0 „121 -129 4.910 150 .124 2 .058 —66 
200.0 170 -134 4.911 140 .129 2 .053 —96 
250.0 212 -139 4.846 130 .133 1 053 -133 
300.0 260 -147 4.804 120 .140 0 058 ~ —170 
350.0 308 -155 4.739 110 .146 -2 073 159 
400.0 352 -162 4.684 99 1154. -4 ‚091 134 
Thermal Data: Усс = 15 Vde 
Thermal Resistance ፀ)ር-..................... . .... . . ........... 75°C/W 
Transistor Power Dissipation Pg .................... 0.878 W 
Junction Temperature Rise Above Case Пе... 66°С 
Linear S-Parameters 
Frequency $11 521 512 522 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
1.0 359 -62 4.057 -147 079 20 388 146 
2.0 198 “81 4.700 -164 110 16 .238 90 
5.0 084 -95 4.700 -175 118 7 .125 44 
10.0 054 -104 4.699 -179 120 4 .106 22 
50.0 078 -110 4.692 168 122 3 .106 -20 
100.0 13 -119 4.622 156 126 3 .103 -51 
150.0 196 -125 4.543 144 131 E .103 -81 
200.0 271 “137 4.448 132 139 4 104 -112 
250.0 328 -147 4.273 120 145 2 1110 -143 
300.0 383 -158 4.158 109 155 1 119 -172 
350.0 436 -167 3.969 97 162 -2 .136 162 
400.0 480 -178 3.821 85 171 -5 we 138 
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A80-1/SMA80-1 - 


10 to 200 MHz 
ТО-8 CASCADABLE AMPLIFIER 






@ AVAILABLE IN SURFACE MOUNT 

ቀ HIGH REVERSE ISOLATION: >32 dB (ТҮР.) 

ቀ VERY LOW NOISE: 2.0 dB (TYP) 

Ф HIGH GAIN: 27.3 dB (TYP) 

€ HIGH EFFICIENCY: 29 mA at 15 VOLTS (TYP.) 


Outline Drawings 








° . . + 
Specifications A80-1 —| phon |o 
۷ 
Guaranteed G) | (7424 
Characteristics Typical 0° to 50°C  -5ራ to +85°C ЕЕ. | ШЕ 
1850015! 18 "0001.5 46 +0. 

Frequency (Min.) 5-200 MHz | 10-200MHz | 10-200 MHz Е le ге шов IPA 

-| 0.500 + 0.002 = 
Small Signal Gain (Min.) 27.3 dB 26.0 dB 25.0 dB PNE s 
Gain Flatness (Max.) +0.3 dB +0.7 dB +1.0 dB d rr መጣ ur 
Noise Figure (Max.) 2.0 dB 2.5 dB 3.0 dB 
Power Output 50-OHM INPUT 


at 1 dB Compression (Min.) +16.0 dBm +14.5 dBm +14.0 dBm 

























VSWR (Max.) + DC VOLTAGE 
Input Lon 1.8:1 2:071 
МОЩ hi E d 22005 (19) UNLESS OTHERWISE SPECIFIED 
DC Current (Max.) at 15 Volts 30 mA 32 mA 34 mA የመ 
5МА80-1 
*Measured in а 50-ohm system at +15 Vdc Nominal. ማን 
Notes: 450 — 
WJ-CA80-1 is a standard WJ-A80-1 installed in a miniature SMA connector housing and guaranteed over ከ Rs 
0°C to 50°C temperature range. 
Typical Intermodulation Performance at 25°C aan MEE 
т А 5n .016 + .002 
Second Order Harmonic Intercept. Point ....................... „е... „оке... eene +39 dBm (Тур.) 012 RADIUS QR 
Second Order Two-Tone Intercept Point... +33 dBm (Typ.) - = ۴ 
Third Order Two-Tone Intercept POINT UU A алал... +28 dBm (Typ.) | | J ፖ NC 
4170 0 Tx қы 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 


Absolute Maximum Ratings 








CA80-1 (052) 

Storage Temperaturo ii esin У... ннен енеке ARR ЫМ -62°C to +125°C M е 
Maximum Case Тетрегашге........лм....00111 ዓን ገ ገ ር ም ን ን ምው 125°C 

Махітшіт ОС .፡||:! -- ገባዓቹናችናና Gh ንንን ንን ገ ምም ምት ምስምስ 17 Volts 

Maximum Continuous RF Input Ромег...............................1.1.1.1..л 1. DUTA s. +10 dBm 

Maximum Short-Term RF Input Power (1 Minute Мах.) .................................... 50 Milliwatts 

Maximum Peak Ромег...............2...Т.( eene ን еее еее ት 0.5 Watt (3 usec Max.) የ. HE CONNECTOR 
"Sw Seres Buri Tempersture 16 859). nu peor tne port መ ፍሌ” шенине: +125°C | un .. ከ... 

MOUNTING 


SURFACE 0.460 + 0.010 | 
(11.68 + 0.25) <> * == 







MOUNTING HOLE 
2-56 UNC-2B X 0.15 (3.8) DEEP 
THREADED INSERT 


Weight approximately 2.0 grams (0.0702.) 


0.810 + 0.010 Чу (4) PLACES 
(20.57 + 0.25) | 
+0.010 
+025) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C 
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© 
26 +25°С <° 
+85°С ኮማ ቸን 
+105°C - = 
25 
5 10 50 100 150 200 250 300 350 400 450 
Frequency (MHz) 
Gain 
a 
2 
Є 
« 
ር5 
54°C ሙ 
+25*ር .. .. 
+85°С се — T 
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2nd Order 2-Tone 
3rd Order 2-Tone 


> 
e 





= 





Intercept Point (dBm) 
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Усс = 12V 
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5 10 50 100 150 200 250 350 450 
Frequency (MHz) 


Power Output (dBm) 


Power Output (1 dB Gain Compression) 
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+25°C ...ә 
%859С DOOD 
+105°C — = 
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Frequency (MHz) 


Noise Figure 
3.0 


2.6 














Noise Figure (dB) 
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WJ-A80-1/SMA80-1 


















































VSWR 
ፎ 
5 
> 
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Reverse Isolation 
37 
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Isolation (dB) 
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5 10 50 100 150 200 250 300 350 400 450 500 
Frequency (MHz) 
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Typical Automatic Test Data 





Vec = 15.0 V 
Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
5.0 1.8 1.6 27.2 
10.0 1.4 1.5 27.6 
50.0 1.2 1.2 27.9 
100.0 1.5 1.4 27.9 
200.0 1.5 1.8 27.7 
300.0 1.9 23 27.4 
400.0 2.5 2.7 27.0 
500.0 3.2 31 25.9 
Linear S-Parameters 
Frequency S11 S21 S12 S22 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
5.0 .279 —49 22.94 —157 .02 12 229 118 
10.0 .183 —46 23.98 —169 .02 3 185 106 
50.0 .110 -36 24.82 169 .02 -10 099 50 
100.0 .125 -41 24.94 152 .02 ፦23 164 42 
200.0 .205 -63 24.16 122 .02 -42 227 14 
300.0 302 -75 23.55 90 .02 -62 387 -21 
400.0 423 -87 22.51 58 .02 -87 .464 -61 
500.0 .527 —101 19.72 24 02 —114 .516 —107 
Thermal Data: Усс = 15 Vdc 
Thermal Resistance Өјс................................ 184°C/W 
Transistor Power Dissipation Pg .................... 0.155 W 


Junction Temperature Rise Above Case Тіс....... 28°C 
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Vec = 12.0 V 
Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
5.0 1.9 1.6 26.8 
10.0 1.5 1.4 27.2 
50.0 1.3 1.2 27.5 
100.0 1.4 1.4 27.5 
200.0 1.6 1.8 27.3 
300.0 2.0 2.2 27.0 
400.0 2.6 AT 26.6 
500.0 3.6 3.1 25.6 
Linear S-Parameters 
Frequency $21 
MHz MAG ANG MAG ANG 
5.0 .299 ፦44 21.91 -156 
10.0 .208 -39 22.91 -168 
50.0 .142 -30 23.72 170 
100.0 487 -38 23.79 153 
200.0 .236 —61 23.08 122 
300.0 ‚335 -75 22.49 91 
400.0 449 -88 21.50 58 
500.0 561 -102 19.03 25 


WJ- A80-1/SMA80-1 
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А81 / SMA81 


20 to 250 MHz 
TO-8 CASCADABLE AMPLIFIER 


@ AVAILABLE IN SURFACE MOUNT 

ቀ HIGH REVERSE ISOLATION: >30 dB (TYP) 
Ф HIGH GAIN: 26 dB (TYP) 

Ф HIGH LEVEL OUTPUT: +17 dBm (ዞን) 

ቀ LOW NOISE: 2.6 dB (TYP) 





Outline — 








A81 ፦ በሺ” | 
Specifications” ፳. ae 
Characteristics Typical | ; Guaranteed А ыш! | _ | a ito «јо 
0° to 50°C -54° to +85 L| (805002 5. 4 
(12.70) 
DIA. 
0.300+0.010 | 
Frequency (Min.) 10-300 MHz | 20-250MHz | 20-250 MHz ae) [T n 
Small Signal Gain (Min.) 25.6 dB 24.5 dB 24.0 dB oa ун | Eorum 
Gain Flatness (Max.) 10.1 dB 0.5 dB 0.7 dB —— 
Noise Figure (Max.) 2.6 dB 3.3 dB 3.8 dB LS] 
TYP 
Power Output * DC VOLTAGE 45° + 3 
at 1 dB Compression (Min.) +17.0 dBm +16.0 dBm +15.5 dBm 
VSWR ve 2:005 (13) UNLESS OTHERWISE SPECIFIED 
Input/Output 15:1 1.9:1 2.0:1 SMA81 
DC Current (Max.) at +15 Volts 33 mA 37 mA 39 mA 


BIAS 


*Measured in a 50-ohm system at +15 Vdc Nominal. | 
Notes: IN OUT 
1. WJ-CA81 is a standard WJ-A81 installed in a miniature SMA connector housing and guaranteed 























over 0°C to 50°C temperature range. = 
0 N/C 450 
h А 005 + .001 ЯЗ. > «— 050 ТҮР 
Typical Intermodulation Performance at 25°C E. m 
ሆው 016 +.002 
012 RADIUS М 
.200 
Second Order Harmonic Intercept Point ................................................ +41 dBm (Typ.) me es n 
. 031 
Second Order Two Tone Intercept Point................................................. +35 dBm (Typ.) ж NS 
Third- Order Two Tone КІӨІСӘШЕРОІПЕ;....;/2222-..-ц..........ш..ө. 428 dBm (Typ.) LL y 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
2.010 (.25) UNLESS OTHERWISE SPECIFIED 
Absolute Maximum Ratings CA81 
| See note 1 PRODUCT LABEL AREA 
Storage Temperature ...........:.................... መሸ አይን ЫТ ለ ማማ н -62°C to +125°C 
Maximum Case Tefnperatuffe......... U. ቸን аканнан да и онокот оов e 125°С „ы በ =| [158 ከሁ ል) races OPT а 
WERE CRUS: MCN ማንዩ MCA 17 Volts ወክ ገ |” oC PT do 
Maximum Continuous RF Input Power... +10dBm , . [6899 | JO ор. KI -n 
А . pee | RF CONNECTOR 
Maximum Short Term RF Input Power (1 Minute Мах.).............................. 50 Milliwatts — ሸው ከር s ብ 1 96 
Maximum РВАК РЕШЕ es sce ዓይንዋን ባት кы Мате беке ov ይ адын 0.5 Watt (3 psec Мах.) MOUNTING 604 0010 4:8 | 
. E 68 + 0.25) — — 
*8" Series Burn-in Temperature (CASE) ...... ንትን ኑ en ማው ው +125°C ГЕ E 
Y 
. | eel d 
Weight approximately 2.0 grams (0.0702.) I : s 
0.095 +0.25) 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C WJ-A81/SMA81 
Gain Output Power* Reverse Isolation 


V = +15 Vdc 


QUTPUT POWER - dBm 


+85°C %105% 


REVERSE ISOLATION - dB 





15 5 10 50 100 200 300 400 
5 10 50 100 200 300 400 5 10 50 100 200 300 400 FREQUENCY - MHz 


FREQUENCY - MHz FREQUENCY - MHz 


Intercept Point 
































g 70 
° V z 15 Vc 2nd HARMONIC 
ш = 60 | 
2 "^ | 2nd ORDER TWO-TONE 
= 5 
ЕРА. 
о 
27 40 Е 
2 
22 10 = 111 p epe. анд 
5 10 50 100 200 300 400 5 10 50 100 200 300 400 3 
FREQUENCY - MHz FREQUENCY - MHz E 3rd ORDER TWO-TONE inm 
; 2 
* at 1 dB Gain Compression 1o 50 100 200 300 400 
FREQUENCY - MHz 
VSWR 2nd HARMONIC 
" Typical Automatic Test Data eara "m i 
V = +15 Vdc 2nd ORDER TWO- -TONE xut spolia pe 
— ዊም = LUCRE T 
OUTPUT INPUT MHz IN OUT DB 
540 5.0 1.6 1.8 24.0 ШЕШЕІСІГЛІБЕН 
= 10.0 1.4 1.4 24.2 “ጐጐ | 
20.0 1.3 1.4 24.4 
15 50.0 12 1.4 24.5 3rd ORDER TWO-TONE 
100.0 1.3 12 24.5 1 
150.0 14 13 245 የ 50 100 200 300 400 
10 200.0 1.4 1:3 24.6 FREQUENCY - MHz 
И 10 50 100 200 300 400 22% i n d 
FREQUENCY - MHz 350.0 1.8 1.3 25.2 
400.0 2.0 1.4 25.6 
3.0 
V = +12 Vdc SIEBEN Linear S-Parameters 
2.5 Frequency S11 521 512 522 
ЛЙ INPUT жз MHz MAG ANG MAG ANG MAG ANG MAG ANG 
- 5.0 97 -47 15800 =157 025 21 273 106 
5 2.0 10.0 152 -35 16.209 -170 027 11 179 71 
20.0 Л20 -24 16560 -178 028 3 156 42 
50.0 102 d 16.836 169 029 ¿7 151 13 
15 100.0 .124 15 16801 154 .029 -18 147 -5 
150.0 155 14 16.818 140 (008 -27 98%! 24? 
200.0 177 14 16.911 126 028 -38 180 ......«>ደ9 
10 250.0 208 7 17.146 112 028 -49 120 -45 
5 10 50 100 200 300 400 300.0 249 2 17.554 98 (027 -58 112 -69 
FREQUENCY - MHz 350.0 290 -10 18.300 82 007 -72 120 -109 
400.0 .343 -26 19.034 65 026 -86 168 -151 
Noise Figure 
Thermal Data: Vcc = 15 Vdc 
5 Thermal Resistance Өјс................................ 184°C/W 
415 Vdc Transistor Power Dissipation Pg .................... 0.155 W 






Junction Temperature Rise Above Case F 28°C 







L |l: 
ሥሩ 
er | | 
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FREQUENCY - MHz 
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ልፀ1-1 / SMA81-1 


20 to 250 MHz 
TO-8 CASCADABLE AMPLIFIER 


@ AVAILABLE IN SURFACE MOUNT 

€ HIGH REVERSE ISOLATION: >30 dB (ТҮР) 
Ф LOW NOISE: 2.4 dB (TYP) 

ቀ HIGH GAIN: 25 dB (TYP.) 

ቀ HIGH LEVEL OUTPUT: +13.5 dBm (TYP.) 





Specifications* 
Characteristics Typical Guaranteed 

0° to 50°C -54°C to +85°C 
Frequency (Min.) 10-300 MHz 20-250 MHz 20-250 MHz 
Small Signal Gain (Min.) 25.0 dB 24.0 dB 23.5 dB 
Gain Flatness (Max.) +0.1 dB +0.5 dB +0.7 dB 
Noise Figure (Max.) 2.4 dB 33-06 3.8 dB 
Power Output 

at 1 dB Compression (Min.) +13.5 dBm +12.5 dBm +12.0 dBm 
VSWR (Max.) 
Input/Output 1.51 1.9:1 2.0:1 
DC Current (Max.) at +15 Volts 25 ጠል 27 ጠል 29 ጠል 
*Measured іп a 50-ohm system at +15 Vdc Nominal. 
Notes: 
1. WJ-CA81-1 is a standard WJ-A81-1 installed in a miniature SMA connector housing and guaranteed 
over 0°C to 50°C temperature range. 

Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point ....:............45..... 6 oue erre eee +41 dBm (Typ.) 
Second Order Two Tone Intercept Роіпі............................................ +33 dBm (Typ.) 
Third Order Two Tone Intercept! Point .:.......7.............5... L u. . Gu. u... +27 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature. ................. ገን... ተግ ምምሙም -62°C to +125°C 
Maximum Case Temperature ..........................0.7.7...1........и.111.11. 11.1. ው ው ው ጡት 125°C 
Maximum DO Volta. sri cc a Mare рыныннан n a iem pan fp kien одиса а рода ра 17 Volts 
Maximum Continuous RF Input, Ромег.......................--5.----<<%- еее еее HH] +10 dBm 
Maximum Short Term RF Input Power (1 Minute Мах.) ............................. 50 Milliwatts 
MON PESIGPOWBE La ctr Y Aaaama as айна канка ianua 0.5 Watt (3 usec Max.) 
“5” Series Burn-In Temperature (Case) ..................... ግ ን ን ት +125°C 


Weight approximately 2.0 grams (0.07 oz.) 
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50-OHM INPUT 








Outline Drawings 
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(1141) OA 





| =. 


Y + 0.025 (0.63) 





! x +0.001 


0.185 + 0.015 e ж. 0.018 0.46 *0.02) DIA. 
(4.70 + 0.38) 20% 905 


> 





0.500 + 0.002 = , 
(12.70) 
DIA. 
0.300 + 0.010 
(7.62 + 0.25) — -- 
DIA. B.C. 
| | — GROUND 





50-OHM OUTPUT 
* DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
2.005 (13) UNLESS OTHERWISE SPECIFIED 


SMA81-1 


CA81-1 


See note 1 


MOUNTING 
SURFACE 






BIAS 





0 NC 450 


07 








5 
005 + .001 225 ->| |<-/050 TYP 
| ss 


016 + .002 
.012 RADIUS - 


058 RADIUS 
1350 


.200 
A 


170 0 TYP 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 












| RF CONNECTOR 
SMA JACK (FEMALE) 
2) PLACES 


0.460 + 0.010 
(14,68: 0.25) =F: 












MOUNTING HOLE 
2-56 UNC-2B X 0.15 (3.8) DEEP 
e THREADED INSERT 
(4) PLACES 
L] | 


М 


0.810 + 0.010 
(20.57 + 0.25) | 





294 
0.320 + 0.010 
* (8.12 + 0.25) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 


WJ Customer Service: 1-800-WJ1-4401 е FAX: 415-813-2758 * e-mail: mw.devices 9 wj.com 


Typical Performance at 25°C WJ-A81-1/SMA81-1 


Gain Output Power* Reverse Isolation 


== | | 2 
መ”: | Р T> 
bd TAA 
г ИЙГ ر‎ 

—— F 

| | oy VY | 
E | ow |. 


15 





— 
ғ» 












OUTPUT POWER - dBm 
REVERSE ISOLATION - dB 


— 
ጨቤ 








-54°C 


5 10 50 100 200 300 400 1% 10 50 100 200 300 400 
FREQUENCY - MHz FREQUENCY - MHz 


= 
መመ asa 
ИСОИ OM 
SaL [sci im И РО КА 






5 10 50 100 200 300 400 
FREQUENCY - MHz 


Intercept Point 







Vzd2Vdc 7540 ። 






-— 
n» 


у= 15 Vc B 2nd HARMONIC 


--ኤ 
هھ‎ 


2nd ORDER TWO-TONE 







፳፳ሠ)ዌ 
SEEN 
— 


8 
FREQUENCY - MHz 5 10 50 100 200 300 400 m 3rd ORDER TWO-TONE — 


OUTPUT POWER - dBm 





INTERCEPT POINT - dBm 


5 10 50 100 200 300 400 





FREQUENCY - MHz 
190 50 100 200 300 400 


* at 1 dB Gain Compression FREQUENCY - MHz 


V = +12 Vdc ፳ 2nd HARMONIC 






Typical Automatic Test Data 50 






















ጋ | 
25 8 | 2nd ORDER TWO-TONE НЕДЕ 
Li "T 
“з Ем ы] | жыны элыш PL ITS መር 
= 20 Frequency VSWR VSWR GAIN Б 
PSD Гү = ESS ре 
ықты ES 5.0 1.5 1.9 23.6 = — -መ“መ”መሙ፦- 
15 10.0 15 15 23.8 20 
20.0 1.4 1.5 24.1 3rd ORDER TWO-TONE 
50.0 1.3 1.5 24.3 19 
1.0 100.0 18 1.5 24.3 0 50 100 200 300 . 400 
5 10 50 100 200 300 400 150.0 12 1.4 24.3 FREQUENCY - MHz 
FREQUENCY - MHz 200.0 1.3 1.4 24.4 
250.0 1.4 1.4 24.6 
300.0 1.5 1.3 24.8 
350.0 1:7 1:2 25.2 
400.0 2.1 1.4 25.5 
3.0 
V = #12 Vic wee E Linear S-Parameters 
25 Frequency 511 521 512 522 
OUTPUT INPUT MHz MAG ANG MAG ANG MAG ANG MAG ANG 
= 2.0 5.0 .267 —42 15.173  -154 .025 25 .314 107 
- 10.0 .192 -33 15.557 -168 .027 12 .207 74 
20.0 .156 —24 16.024  -177 .029 5 .187 45 
15 50.0 .130 —14 16.449 170 .029 ፦5 .188 17 
| 100.0 4191 -11 16.388 155 .029 -17 .187 2 
150.0 138 -12 16.446 141 .029 -26 183 -7 
10 200.0 .136 -12 16.597 127 .029 -36 .174 -18 
. 250.0 .157 -11 16.953 113 .029 —46 .154 -33 
5 10 ea: 1 300 400 300.0 .194 -13 17.372 99 .028 -57 .123 —61 
i 350.0 .259 -17 16.196 82 .028 -69 .106 -120 
400.0 349 —29 18.831 63 .027 —85 .182 176 
Noise Figure 
Thermal Data: Усс = 15 Vdc 
Thermal Resistance Өјс................................ 171°C/W 
Transistor Power Dissipation qs eee АРН 0.098 W 


Junction Temperature Rise Above Case Vig sene 145 


NOISE FIGURE - dB 





1 
10 50 100 200 300 400 
FREQUENCY - MHz 
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А81-2 / SMA81-2 


20 to 500 MHz 
TO-8 CASCADABLE AMPLIFIER 


€ AVAILABLE IN SURFACE MOUNT 

€ HIGH OUTPUT POWER: +15.0 dBm (TYP) 

€ HIGH EFFICIENCY: 29 mA ወ + 15 VDC (TYP) 
€ LOW NOISE 2.9 dB (TYP) 

€ HIGH GAIN: >24.5 dB (TYP) 





Outline e eb 
A81 2+ aes 0450 pia. 
Ба) 


(11.41) 
























Specifications* at, 
—— 0.025 (0.63) 
Characteristics Typical Guaranteed | T 
0° to 50°C - -54^to +85°С Lr EN 
О oF —| 08020002 -— 
030020010 | a 
Frequency (Min.) 10-500 MHz 20-500 MHz 20-500 MHz ТОА ВСУ 7 m d 
Small Signal Gain (Min.) | 24.5 dB 23.0 dB 22.5 dB iiid e S ғап 
Gain Flatness (Max.) 0.2 dB +0.5 dB +0.7 dB EZ 
Noise Figure (Max.) 2.9 dB 3.5 dB 4.0 dB чы | 
Power Output et 5+3 
at 1 dB Compression (Міп.) +15.0 dBm +14.0 dBm +13.5 dBm 
VSWR (Max.) Input/Output 1:5:1 1.8:1 2.0:1 ቸም አ አ ተሽ pe ad ie өзін 
DC Current (Max.) at 15 Volts 29 mA 31 ጠል 33 ጠል SMA81-2 
*Measured in a 50-ohm system at +15 Vdc unless otherwise specified. 1 
Notes: Wo NN 
1. WJ-CA81-2 is a standard WJ-A81-2 installed in a miniature SMA connector housing and guaranteed N OUT 
over 0°C to 50°C temperature range. 
ET 
Н М/С F: 
Typical Intermodulation Performance at 25°C ሠ” DI 
К | 
Second Order Harmonic Intercept Point ............................................... +41 dBm (Typ.) ሻና i ae 
Second Order Two Tone Intercept Роіпї................................................. +35 dBm (Typ.) Mine Lens 
Third Order Two Tone Intercept Point. 55... aaa +28 dBm (Typ.) ||] VAN 
170 0 а ^ 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 


Absolute Maximum Ratings 

























CA81-2 202) 
Siordde Temperature a Есейе RE ai ARE OES eer „62°С to+125°C 59906! E ! | 
Maximuni Case Temperalüre በ ዑባ UN a ና...) ት ካም ው 125°C ІШІМ ж 
Maximum DC Уойаде.....................4.Ү1402.20044.12ҮҮ0Ә0.012.24444....000.1 666 ና ገ ግ ን ጣን ን ም ት 17 volts ዘል кү OUTPUT | 
Maximum Continuous RF Input Power................... eee +10 dBm "20 
Maximum Short Term RF Input Power (1 Minute Мах.).............................. 50 Milliwatts Ez ышар | 
Maximum Peak PONOT ште ТА ንንን ንንን ፣ ረር ና Өледі 0.5 Watt (3 usec Max.) | oao МЫЛ SMALJACK (FEMALE) 
“S” Series Burn-in Temperature (Case) ............................... a. еке еее нн +125°С MOUNTING o 469 + 0010 
TAL T Angusa, og per 
Weight approximately 2.0 grams (0.0702.) TNT | Ме eer 
uo f emm 


1 | e 
(2.41) 0.250 
(6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C WJ-A81-2/SMA81-2 


Gain Power Output* intermodulation 


POWER OUTPUT - dBm 
INTERMODS - dBm 





WO 1: 10: 106 "300 боо Чай уо 0 — 300 — 500 500 2% 50 100 300 $00 
FREQUENCY - MHz FREQUENCY - MHz FREQUENCY - MHz 


*at 1 dB Gain Compression 
Noise Figure 
VSWR 


SHEED 
БОЕГУ 


3.0 






2.5 


ፎ 
ጆ 20 
> 






ж осш 
8፡1889/8ዎ 26 


20 50 100 200 300 500 600 700 
FREQUENCY - MHz 









10 50 100 200 300 400 500 600 700 


FREQUENCY - MHz 1%. 





Typical Automatic Test Data 





Vec = 15.0 V 

Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
5.0 17 2.4 22.1 
10.0 1.3 1,5 22.7 
20.0 1.2 1.4 23.0 
50.0 1.0 1.2 23.4 
100.0 1.2 12 23.4 
200.0 1.3 1.2 23.4 
300.0 1.4 2 23.5 
400.0 1.4 1.1 23.7 
500.0 1.4 1.4 23.2 
600.0 1.9 2.1 21.4 
700.0 2.7 3.1 18.6 





Frequency S11 S21 S12 S22 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
ا‎ a AN мла ÁO ANG 
5.0 .250 -64 12.784 -151 .026 29 .409 141 
10.0 .137 -71 13.580. -166 .028 15 258 135 
20.0 070 -82 14.191 -175 030 6 .178 129 
50.0 .016 118 14.724 170 .031 -3 .107 125 
100.0 .080 74 14.724 154 .031 -14 .090 118 
200.0 .141 50 14.802 125 .029 -31 .091 93 
300.0 .166 34 15.048 96 .027 -47 ‚072 68 
400.0 .162 27 15.371 62 .024 -63 030 136 
500.0 AS 46 14.446 25 .021 -77 ‚172 149 
600.0 304 50 11.806 “14 017 -87 355 115 
700.0 452 33 8.473 -49 014 -99 ‚510 84 





Thermal Data: Vcc = 15 Vdc 


Thermal Resistance የየ MEM 171°C/W 
Transistor Power Dissipation Pg .................... 0.145 ነሃ 
Junction Temperature Rise Above Case ቭ ከን መጨ 25°C 
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ል82 / SMA82 


20 to 250 MHz 
ТО-8 CASCADABLE AMPLIFIER 


ቀ AVAILABLE IN SURFACE MOUNT 

€ HIGH REVERSE ISOLATION: > 28.5 dB (ТҮР) 
€ HIGH LEVEL OUTPUT: +20 dBm (TYP) 

@ LOW NOISE: 2.8 dB (TYP) 

@ HIGH GAIN: 24.5 dB (TYP) 





Outline Drawings 








Specifications" А82. -፦ 885፦ 
0.200 
Characteristics Typical Guaranteed ks =E ов ot) 
0° to 50°C -54° to +85°C | 
CTUM ml ER 
Frequency (Min.) 10-300 MHz 20-250 MHz 20-250 MHz “ማማ - 
Small Signal Gain (Міп.) 24.5 dB 23.0 dB 22.5 dB 0608-40 ሠ 
Gain Flatness (Max.) +0.3 dB +0.7 dB +1.0 dB GROUND 
Noise Figure (Max.) 2.8 dB 3.5 dB 4.0 dB 50-OHM INPUT OMS 
Power Output % 0.033 
(0.84) 

at 1 dB Compression (Min.) 420.0 dBm 419.0 dBm 418.0 dBm + De VOLTAGE T ARS Т> .. 
VSWR (Max.) 9፡8 

Input 1.3:1 Tu 1.9:1 DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Output 1 3:1 1 7:1 1 9:1 +.005 (.13) UNLESS OTHERWISE SPECIFIED 
DC Current (Max.) at +15 Volts 50 mA 52 mA 54 mA SMA82 


BIAS 


*Measured in a 50-ohm system at +15 Vdc Nominal. 
Notes: IN OUT 
1. WJ-CA82 is a standard WJ-A82 installed іп a miniature SMA connector housing and guaranteed 

over 0°C to 50°C temperature range. | | 








0 NC .450 

Typical Intermodulation Performance at 25°C os 

.005 | 001 225 ss 4— 050 TYP 

ШЕТ. 
Second Order Harmonic Intercept Point ............. ከን. መፍ ቁ OEE +42 dBm (Typ.) RES w mee 
Second Order Two Tone Intercept Póint................................................. +36 dBm (Тур.) 058 RADIUS үн 
Third Order Two Tone Intercept Point............................ NE cen +31 dBm (Typ.) | ሦር የዮ 
| `x 
170 0 P 45° 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 


Absolute Maximum Ratings 
























СА82 (20.82) 
Storage Temperature ............................................ Mica ጅም Ee -62°C to +125°C Зее note 1 vor] Ез PRODUCT LABEL AREA 
Maximum Case Temperature..................................................... ........................... 125°C 
Maximum DC Voltage ....... ОЕ ENNIO КҮР Оте тоет аи СА ...17 Volts Қыз ' is 
Maximum Continuous RF Input Power........................ ማች n d иы кА 410 dBm የ8) 

. . . . Y 
Maximum Short Term RF Input Power (1 Minute Max.) ................... .50 Milliwatts | ` 5 
Maximum Peak Power ......... Sens LS ЕРОТ ያባ ጋሽ አቸም aaa 0.5 Watt (3 psec Max.) ር Rue ee d 
“S” Series Burn-In Temperature (Case) ............... ioo алы ылы ыы ӨС +125°C о не 

`+ 0.25) err. R 
T OU UN OB X O13 (9) DEEP 
| ; ur 
Weight approximately 2.0 grams (0.0702.) оно THREADED INSERT 
(20.57 + 0.25) | 

TERN 

(2.41) 0.250 
(6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
1.010 (25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C 


Gain vs. Temperature 








10 50 100 150 200 250 300 
FREQUENCY - MHz 


Noise Figure 


‘a *15Vdc 


NOISE FIGURE - dB 
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Output Power vs. Temperature * 


POWER OUT - dBm 





10 50 100 150 200 250 300 





10 50 100 150 200 250 300 
FREQUENCY - MHz 
*at 1 dB Gain Compression 


WJ-A82/SMA82 


Input/Output VSWR Intercept Points 


3.0 










INPUT OUTPUT 





INTERCEPT POINTS - dBm 
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„= TTI 


INPUT OUTPUT 


E чү) 
вы. bL 4 
ar 


%10 50 100 150 200 250 300 
FREQUENCY - MHz 





10 50 100 150 200 250 300 
FREQUENCY - MHz 







Typical Automatic Test Data 


Vec = 15.0 V 

Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
2.0 2.2 2.6 22.0 

5.0 1.4 ta 23.2 
10.0 1.2 1.2 23.3 
20.0 1.1 1.1 23.4 
50.0 13 Tol 23.4 
100.0 4.1 $4 23.6 
150.0 1.2 1.2 23.8 
200.0 1.2 1.3 24.1 
250.0 12 1.5 24.3 
300.0 1:2 2.0 24.3 
350.0 1.2 2.6 23.7 
400.0 1.3 3.5 22.8 





Linear S-Parameters 


Frequency $11 $21 $12 $22 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
2.0 .368 -68 12.610 -137 .032 41 .440 145 
5.0 1151 -101 14.459 -165 .038 16 .189 105 
10.0 086 -125 14.586 -174 .039 7 .103 86 
20.0 .056 -156 14.714 179 .040 2 .064 62 
50.0 .055 152 14.868 168 .040 -4 046 19 
100.0 .068 100 15.065 153 .039 -12 .054 -26 
150.0 .079 61 15.462 138 .037 —17 .079 —66 
200.0 .083 29 15.974 122 .035 -23 .129 -100 
250.0 .090 -12 16.356 104 .032 -25 212 -132 
300.0 .089 -56 16.369 84 .030 -24 323 -163 
350.0 103 -112 15.274 61 030 >22 .449 168 


Thermal Data: Усс = 15 Vde 


Thermal Resistance Өјс................................ 144°C/W 
Transistor Power Dissipation Pg .................... 0.273 W 
Junction Temperature Rise Above Case Tig one 39°C 
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A82-1 / SMA82-1 


20 to 250 MHz 
TO-8 CASCADABLE AMPLIFIER 


ቀ AVAILABLE IN SURFACE MOUNT 

€ HIGH REVERSE ISOLATION: > 34 dB (TYP) 
€ HIGH OUTPUT POWER: +15 dBm (ТҮР. 

ቀ HIGH GAIN: 19.0 dB (ТҮР) 

ቀ LOW OUTPUT VSWR : 1.1:1 (ТҮР) 


Specifications” 
Characteristics Typical Guaranteed 
0° - 50°C -54°C - +85°C 

Frequency (Min.) 10-300 MHz 20-250 MHz 20-250 MHz 
Small Signal Gain (Min.) 19.0 dB 17:5 06 17.0 dB 
Gain Flatness (Max.) +0.3 dB +0.7 dB +1.0 dB 
Noise Figure (Max.) 2.8 dB 3.5 dB 4.0 dB 
Power Output 

at 1 dB Compression (Min.) +15.0 dBm +14.0 dBm +13.0 dBm 
VSWR (Max.) 

Input 1.4:1 1.9:1 2.0:1 

Output 1.11 1.4:1 1.5:1 
DC Current (Max.) at +15 Volts 50 mA 52 mA 54 mA 


*Measured in a 50-ohm system at +15 Vdc unless otherwise specified. 

Notes: 

1. WJ-CA82-1 is a standard WJ-A82-1 installed іп a miniature SMA connector housing and guaranteed 
over 0°С to 50°C temperature range. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonie nordet Polnt......7:5.........52. e auper +36 dBm (Typ.) 
Second Order Two Tone*intercept Point ....:..:0...........2.. реле Ше енген е +31 dBm (Typ.) 
Third Order Two FONG HIRI CED PON газанса ናት ምና +26 dBm (Typ.) 


Absolute Maximum Ratings 


Storage Temperatur uuu Tu u e e еле arent nn ምን የን ገ ችት ባና 

Maximum Case Temiperafuf& 5.3. 4... 10 chess raten qnem sn nnam nh nd ato e የ накб она 
Maximum DC: VGH usen ገዋን, apa ንያ ግ ግ መሚ ምንም vla aire 17 Volts 
Maximum Continuous BF Input POWÓF „ао rn መ nnne T аве +10 dBm 
Maximum Short Term RF Input Power (1 Minute Мах.).............................. 50 Milliwatts 
Maxi Feak POO uu Si a ችንን ም ግ 0.5 Watt (3 usec Max.) 
"S" Series Burn-in Temperature (Case) ................... ee +125°C 


Weight approximately 2.0 grams (0.0702.) 


140 











Outline Drawings 
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(11.41) 01А 
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ت‎ = 0.018 5010020046 42.02) DIA. 


4 PINS 





` 0.500 + 0.002 ሠ 
(12.70) 





+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.005 (.13) UNLESS OTHERWISE SPECIFIED 


SMA82-1 


BIAS 


IN OUT 


05 + .001 225 — 
| 






012 RADIUS 
.058 RADIUS 
,350 


170 0 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 


CA82-1 (20.82) 


See note 1 | 2) 





OUT 
(952) TYP (2) PLACES 


- 0.375 
+VDC 






















KA 20-299 
RF CONNECTOR TERM. A 1 
SMA JACK (FEMALE) y -- 0500 
| (2) PLACES oae) (270 
MOUNTING (11.68) 
SURFACE 0.460 + 0.010 | 
(11.68 +0.25) — —* 
0.180 MOUNTING HOLE 
(457) ” 256 UNC-2B X 0.15 (3.8) DEEP 
port THREADED INSERT 
0.810 + 0.010 (4) PLACES 
(20.57 + 0.25) 










91 
_ 0.320 + 0.010 
(8.12 + 0.25) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C WJ-A82-1/SMA82-1 





























Gain vs. Temperature Input/Output VSWR Intercept Points 
21 3.0 70 
° pe O Tes መ 
25 = 60 
19 š cem INPUT OUTPUT #8 T 2nd ORDER TWO-TONE ЕФ 
e 18 220 27 
5 š لا چ‎ 
= 17 15 a4 ++ 
к 10 100 — 150 — 200 250 300 == 
ው QUAE 20 50 160 [10 200 250 300 
14 10 50 100 150 200 250 300 " FREQUENCY - MHz 
FREQUENCY - MHz 
3.0 
21 25 
20 ፳፥0 
19 g 
T 15 
= sh ንኢ Ee 
517 10 1075010050500 250-300 


FREQUENCY - MHz 





10 50 100 150 200 250 300 
FREQUENCY - MHz 


Typical Automatic Test Data 











Noise Figure Vcc = 15.0 V 
Frequency VSWR VSWR GAIN 
5 MHz IN OUT DB 
2.0 2.1 1.9 18.2 
ኞ 5.0 1.3 1.1 19.5 
= 10.0 1.2 1.1 19.6 
ш 20.0 1.1 1.1 19.7 
34 50.0 1.1 1.1 19.8 
ናሞ 100.0 11 1.1 19.8 
e 150.0 1.2 1.1 20.0 
2 3 200.0 1.3 1.1 20.0 
250.0 1.4 1.1 19.7 
300.0 1.5 12 19.1 
MO б бй б — X0 300 350.0 1.6 1.3 18.0 
FREQUENCY - MHz 400.0 1.6 1.5 16.7 
Linear S-Parameters 
Frequency 511 521 512 522 
ж 
Output Power vs. Temperature MHz MAG ANG MAG ANG MAG ANG MAG ANG 
2.0 360 -65 8133 -136 014 41 139 142 
5.0 141 -94 9.458 -164 018 16 066 93 
10.0 oa N 9.561 -174 019 8 042 66 
20.0 042 -142 9.632 179 019 2 035 41 
E 50.0 035 129 9.754 166 019 -5 034 16 
= 100.0 065 65 9.822 149 018 ^ -13 037 -3 
JR 150.0 096 19 9.943 131 047- -21 038 -33 
2 200.0 191. -47 9.994 112 015 -26 040 -80 
= 250.0 164 -55 9.684 92 014 -26 059 -135 
= 300.0 196 -90 9.037 70 012 -24 097 -177 
2. 350.0 228 -123 7.944 49 012 -16 147 153 
400.0 244 -151 6.804 30 013 -10 192 128 





10 50 100 150 200 250 300 
FREQUENCY - MHz Thermal Data: Усс = 15 Vdc 


Thermal Resistance Өрс................................ 144°C/W 
Transistor Power Dissipation Pg .................... 0.273 W 
Junction Temperature Rise Above Case oer 39°C 


POWER OUT - dBm 





бо 80 б б 2300 — 380 — 300 
FREQUENCY - MHz 
*at 1 dB Gain Compression 
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A83-1 / SMA83-1 


10 to 250 MHz 
TO -8 CASCADABLE AMPLIFIER 


@ AVAILABLE IN SURFACE MOUNT 
Ф HIGH GAIN - TWO STAGES: 35.5 dB (TYP) 
ቀ LOW POWER DRAIN: 65 mW @ 5 VOLTS (TYP.) 
ቆ VOLTAGE CONTROLLED GAIN: 
29 dB TO 39 dB @ Vcc = 3 TO 12 VOLTS 
ቆ LOW VSWR OVER FULL CONTROL RANGE: < 1.5:1 (ТҮР) 


Specifications * 





Characteristic Typical Guaranteed 
0° to 50°C -54° to +85°C 

Frequency (Min.) 10-300 MHz 10-250 MHz 10-250 MHz 
Small Signal Gain (Min.) 35.5 dB 34.0 dB 33.0 dB 
Gain Flatness (Max.) +0.3 ав +0.5 dB +0.8 dB 
Noise Figure (Max.) 2.5 dB 3.0 dB 3.5 dB 
Power Output 

at 1 dB Compression (Min.) -1.5 dBm -2.5 dBm -3.5 dBm 
VSWR (Max.) Input/Output 1.9: 1.8:1 250] 
DC Current (Max.) at 5 Volts 13.0 mA 15.0 mA 16.0 mA 
* Measured in a 50-ohm system at +5 Vdc Nominal. 
Notes: 
1. WJ-CA83-1 is a standard WJ-A83-1 installed in a miniature SMA connector housing and guar- 
anteed over 0°C to 50°C temperature range. 
Typical Intermodulation Performance at 25? C 
Second Order Harmonic Intercept Point ................................................ +18 dBm (Typ.) 
Second Order Two Tone Intercept Point................................................. +12 dBm (Typ.) 
Third Order Two Tone Intercept: Point ........................ 25... а... +9 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Tao. н Был በ ex ce ት -62°С to +125°С 
Maximum Case Temperatufe л. енене аг ።ቐ። ይቤ зл, йынан 125°С; 
МАХТИ ото С iu d ch ን ቸውን лы ioe qi diet аны Ырда ырбы ы с +13 Volts 
Maximum CoOming6us: ВЕЛО: PDWOF. ቸቸቸ ባካት u ብትና ተ. +6 dBm 
Maximum Short Term RF Input Power (1 Minute Мах.).............................. 50 Milliwatts 
Maximum Pssk POST Coo a а onm pos ас пра арнаш: 0.5 Watt ( 3usec Мах.) 
“S” series Burn-in Temperature (Case) 1... 9 анеки nonae guo inn rna ки цана ሁቱ ይወ налы. 129 (ጋ 


Weight approximately 2.0 grams (0.0702.) 
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Outline Drawings 











а __„| 0450 , 
A83-1 | (11.41) 01А: | 
Y 
0.200 
(5.08) 
EN ADEM —— 00 (0.63) 
[ | |? 
ተ | 40.001 
0.185 + 0.015 — | | «— 0.018 "1 p02(0.46 *0.02) DIA. 
(4.70 + 0.38) 20002 005) 
->| 0.500 + 0.002 = 
(12.70) 
ል 
0.300 +0.010 | 
(7.62 + 0.25) — — 
В.С. 
50-OHM INPUT 
+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.005 (.13) UNLESS OTHERWISE SPECIFIED 











BIAS 
450 — 
IN OUT 
0: 
| | 
0 NC 450 
075 
005 + .001 25 ->| |4- (50ТҮР 
| 
559 016 + 002 
012 RADIUS Y 
200 
- 058 RADIUS ቶ 
350 Kc 931 ТҮР 
BN 
|| 17 
031 ` 
170 0 TYPO dé 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
- ' +.010 (.25) UNLESS OTHERWISE SPECIFIED 




















See note 1 
0.460 
በ56 (11.68) 
(12.70) "| 

{ { 

522. йз 5 ር 

|221 р-а GND су с лде 
bc p | RF CONNECTOR TERM. ^ ! 

ds INPUT SMA JACK (FEMALE) = MAN 
(7:87) (2) PLACES 0.460 (12.70) 
MOUNTING (11.68) 
SURFACE 0.460 + 0:010 
11.68 + 0.25) ———* 
MOUNTING HOLE 
2-56 UNC-2B Х 0.15 (3.8) DEEP 
፣ THREADED INSERT 
0810 + 0.010 4) PLACES 
(20.57 + 0.25) | 
t3 0.320 + 0.010 
(8.12 + 0.25) 


0.0953 с de 
(241) — 0250 
(6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 


WJ Customer Service: 1-800-WJ1-4401 • FAX: 415-813-2758 * e-mail: mw.devices @wj.com 


Typical Performance at 25°C WJ-A83-1/SMA83-1 
Gain VSWR 


37 








FREQUENCY - MHz 


f = 150 MHz 


























INTERCEPT POINT - dBm 




















FREQUENCY - MHz 


2 4 6 8 10 12 












- е ° 
a ES Typical Automatic Test Data 
Noise Figure 
Vcc = 5.0 V 
4 
e Frequency VSWR VSWR GAIN 
t MHz IN OUT DB 
ы li መ Z= و‎ C C. CUR EA 
23 1.0 1.6 1.6 34.3 
ቅ" 2.0 1.3 1.4 34.5 
2 5.0 12 1.3 34.6 
z, 10.0 12 1.3 34.7 
10 ia X 5 300 20.0 1.2 1.3 34.8 
— M 50.0 1.2 1.3 35.0 
Q ፡ 100.0 1.2 1.3 35.1 
150.0 1.2 1.3 35.1 
р 200.0 12 1.3 35.2 
Power Output 250.0 1.2 1.2 34.8 
300.0 1.3 13 34.4 
ፎ 0 350.0 1.4 1.4 33.8 
5 400.0 1.5 1.6 33.3 
= 
© -1 Linear S-Parameters 
= 
5 Frequency $11 $21 $12 $22 
E MHz MAG ANG MAG ANG MAG ANG МАС ANG 
1 IAM U SAG. ` ANG: MAG: -ANG E MAGO ANG 
10 100 200 20 30 1.0 230 -56 52.089 23 .006 9 225. 309 
FREQUENCY - MHz 2.0 120  -45 53.157 12 005 5 152 -129 
5.0 085 | -16 53.976 3 005 2 126 —156 
10.0 094 -5 54.421 -2 .005 2 123 -166 
8 6.0 20.0 .095 -5 54.806 -8 .005 1 126 -172 
" "HTISEPTTIT3 50.0 096 | -11 56019 -24 .005 =] 185 -177 
54 سے‎ 8 100.0 .005 -21 56879 -50 .005 5 142 173 
E POWER OUTPUT MEI " 150.0 083 -27 57164 -77 005 6 138 164 
z — 2 200.0 091 -34 57.458 -105 006 10 119 159 
50 ሯ 250.0 106 -34 54918 -134 .005 13 .106 164 
x Д a 300.0 131 -45 52779 -162 .006 15 119 175 
24-2 ЕЕРЕЕ 302 350.0 .164 -56 48.899 170 .006 18 .165 175 
400.0 210. -70 46.220 143 .007 20 225 ^ 164 
4 a v e NOISE FIGURE Т 
3 4 5 11 12 
0 Thermal Data: Vcc = 15 Vdc 
* at 1 dB Gain Compression 
Thermal RESISTANCE 6jc................................ 171°C/W 
Transistor Power Dissipation Pg .................... 0.021 W 
Junction Temperature Rise Above Case TB etis 4°C 
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А87 / SMA87 


10 to 400 MHz 
TO-8 CASCADABLE AMPLIFIER 


€ AVAILABLE IN SURFACE MOUNT 
Ф HIGH OUTPUT LEVEL: +17.5 dBm (TYP.) 
€ HIGH THIRD ORDER I.P.: +33 dBm (TYP.) 
@ WIDE POWER SUPPLY RANGE: 

+5 TO +15 VOLTS 


Specifications * 


Characteristic Typical Guaranteed 

0° to 50°C -54° to +85°C 
Frequency (Min.) 5-450 MHz 10-400 MHz 10-400 MHz 
Small Signal Gain (Min.) 14.0 dB 13.0 dB 12.5 dB 
Gain Flatness (Max.) +0.3 dB +0.5 dB +0.7 dB 
Noise Figure (Max.) 3.8 dB 4.5 dB 5.0 dB 


Power Output 
at 1 dB Compression (Min.) 


Vcc = +15 Vdc +17.5 dBm +16.5 dBm +16.0 dBm 
Vcc = +12 Vdc +15.5 dBm +14.5 dBm +14.0 dBm 
VSWR (Max.) 
Input ፍ 1.2.1 T3: 1.9:1 
Output « 7.601 2.0:11 2.012 
DC Current (Max.) 33 ጠል 35 ጠል 37 ጠል 





*Meausured in а 50-ohm system at +15 Vdc unless otherwise specified. 
Notes: 
1. WJ-CA87 is a standard WJ-A87 installed in a miniature SMA connector housing and guaranteed 


over 0°C to 50°C temperature range. 
2. Up to 350 MHz; 2.2:1 Max. from 350 to 400 MHz. 


Typical Intermodulation Performance at 25°C 


Socond.Order-Harmonic Intercépt POI еә Laden aeuo m na trn Roues +53 dBm (Typ.) 
Second Order Two Tone Intereept-Poilñi................................................ +47 dBm (Typ.) 
Third Order Two Tone Intercept: Point .......:...2....... eere eee ee +33 dBm (Typ.) 


Absolute Maximum Ratings 


Storage Temperature. ነና ገገና) ገቸቸቸ ንን ስም ን ገ ገምት -62°C to +125°C 
Maximum Case Temperature ............................2М1.41..11.21...4).04.4.4.4.452 нинин 125?C 
Maximum DO VOUS ar ease eng ез ን ን aci no Mf nuno PE paga pad nsa ም ውት ም ጎም 17 Volts 
Maximum Continuous RF Input: Power.................... asec rernm +13 dBm 
Maximum Short Term RF Input Power (1 Minute Мах.).............................. 50 Milliwatts 
Maximum -Pesk PORBE Lud GSS SSS Жы us ተቸ ማሪ 0.5 Watt (3 вес Max.) 
"S" Series Burn-In Temperature (Саѕе)...............................................««««..... +125°C 


Weight approximately 2.0 grams (0.0702.) 





Outline Drawings 








| 
__„| -0450 E 
A87 | | (map ^ | 
ET ЕСЕР, | 
0.200 
60) |; i 
ры. ነ. — 0025 (0.63) 
A | А 
| | | | 
| | 
"e x | 0.001 
0.185 + 0.015 | — >| | «— 0.018 ሰስበሰጋ0.46 +0.02) DIA. 
(4.70 + 0.38) | -0.002046 * 96) 


4 PINS 


Ж 28 


0.500 + 0.002 = 
(12.70) 


+0.25) — — 
B.C. 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.005 (.13) UNLESS OTHERWISE SPECIFIED 





BIAS 
005 + .001 
| 058 RADIUS — 
350 » c 031 TYP 
ወጹ 031 = 
J * r š 
170 0 TYP 45" 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 


CA87 


See note 1 








с GND- —— 
|! \ L- RF CONNECTOR 
0.310 INPUT SMA JACK (FEMALE) >| 
(7.87) (2) PLACES 0.460 (12.70) 


| MOUNTING (11.68) 
SURFACE 0.460 + 0.010 
(11.68 + 0.25) — —* 


| 






















| 
0.180 | ሥ MOUNTING HOLE 
(4.57) М < | / 2-56 UNC-2B X 0.15 (3.8) DEEP 
Ee EFE, THREADED INSERT 
0.810 + 0.010 (4) PLACES 
(20.57 + 0.25) | 171 
LL a 
A | ፌ 0320 + 0.010 
005 _,| |, É (8125025) 
(241) 0,250 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C WJ-A87/SMA87 






Gain 
Vec =15V 





FREQUENCY - MHz 


Third Order Two Tone Intercept Point 


INTERCEPT POINT - dBm 





10 50 10 150 20 250 30 350 400 450 
FREQUENCY - MHz 


FREQUENCY - MHz 


Second Order Harmonic Intercept Point 


Power Output * 


20.0 ፳60 
ፎ E 
፳ 15.0 = % 
а. 

a 5 52 
= = 48 
$ 5.0 





46 
10 50 100 50 20 250 300 350 400 450 
FREQUENCY - MHz 





Second Order Two Tone Intercept Point 


INTERCEPT POINT - dBm 





10 50 100 150 20 250 300 350 400 450 
FREQUENCY - MHz 


Current Drain vs. Control Voltage 





FREQUENCY - MHz 


*at 1 dB Gain Compression 


DC CURRENT DRAIN - mA 





5 6 7 8 9 10 l 2 13 М 15 
Vec - VOLTS 
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Typical Automatic Test Data WJ-A87/SMA87 


Vec = 15.0 V Linear S-Parameters 
ра с ке сыы. AND Жы И ЖТТ еа оше с кш у лды, эз ላ EET apr EP — 
Frequency VSWR VSWR GAIN Frequency $11 $21 $12 $22 
MHz IN OUT DB MHz MAG ANG MAG ANG MAG ANG MAG ANG 
2.0 1.7 2.1 13.4 2.0 .264 -86 4.682 -157 .108 21 .355126 
5.0 1.2 1.3 13.2 5.0 .098 -96 4.549 -173 121 7 .141119 
10.0 14 he 13.1 10.0 .059 -108 4.533 -178 123 3 .084124 
50.0 1.3 1.1 13.3 50.0 032 -155 4.624 168 126  -6 .029177 
100.0 1.0 1.4 13.3 100.0 ‚021 -178 4.604 155 .125 -14 .052-163 
150.0 1.0 1.2 13.3 150.0 017 - -143 4.615 142 123 ፦ጋ1 .079-175 
200.0 1.1 1.2 13.4 200.0 028 -141 4.679 129 .123 -28 .105168 
250.0 1.1 1.3 13.5 250.0 037 -197 4.715 116 1121 -35.135149 
300.0 1.41 1.4 13.7 300.0 0447 -139 4.823 102 1120 -42.172128 
350.0 1.1 1.6 13.7 350.0 .055 -144 4.870 87 119 -50 .220107 
400.0 1.1 1.8 14.0 400.0 .055 .. -153 4.991 70 1117 -58 .283 83 
450.0 1.1 2.2 13.8 450.0 ‚051 -170 4.891 54 115 -67 .365 59 
500.0 1.1 ат 13.7 500.0 .045 179 4.833 35 109 -76 .466 34 
Vec = 12.0 V Linear S-Parameters 
ሰጋዊ FORENT cq ገ. ን. — IS S L ا‎ ፍው ዱያ በርከ = 
Frequency VSWR VSwR GAIN Frequency S11 S21 S12 S22 
MHz IN OUT DB MHz MAG ANG MAG ANG MAG ANG MAG ANG 
2.0 1.7 21 13.3 2.0 263 -85 4.647 -157 .109 22 360 124 
5.0 2 1.3 13.1 5.0 098 ፦-94 4510 ፦172 121 7 .139 117 
10.0 327 1.2 13.1 10.0 059 -101 4.503 -178 .124 3 .080 120 
50.0 11 М 13.2 50.0 0266 -157 4.570 168 .126 -6 .025 -174 
100.0 1.0 ы 13.2 100.0 019 -165 4.560 155 .126 -14 054 -156 
150.0 1.0 LE 13.2 150.0 015 -129 4.555 142 .124 -20 084 -170 
200.0 1-1 1.3 13.3 200.0 .031 —130 4.626 129 .123 —28 .113 172 
250.0 13 1.3 13.3 250.0 038 -128 4.634 115 123 -34 .146 152 
300.0 1.1 LS 13.6 300.0 .051 -131 4.765 101 121 —42 .185 130 
350.0 14 1.6 13.6 350.0 .060 -143 4.793 86 .121 -50 .237 108 
400.0 1.1 1.9 13.8 400.0 .058 -149 4.893 70 119 -58 301 84 
450.0 11 2.3 13.6 450.0 .061 -170 4.807 53 ‚116 -66 386 59 
500.0 13 2.9 13.5 500.0 049 -177 4.705 34 4111 -75 .485 34 
550.0 1.0 3.9 12.8 
600.0 1.1 5:5 12.0 
Vec = 8.0 V Linear S-Parameters 
ent cig S EEA TESE ат ME ا ا‎ እ. ክመ 
Frequency VSWR VSWR GAIN Frequency S11 $21 $12 $22 
MHz IN OUT DB MHz MAG ANG MAG ANG MAG ANG MAG ANG 
2.0 LN 2.2 13.2 2.0 .269 -82 4.567 -156 411 23 .369 122 
5.0 1.2 1.3 12.9 5.0 .098 -86 4.419 -172 .124 8 .136 110 
10.0 1.1 12 12.9 10.0 .053 -87 4.405 -178 .126 3 .074 111 
50.0 1.0 1.0 13.0 50.0 018 -121 4.458 168 .128 -6 018 -141 
100.0 1.0 1.1 12.9 100.0 013 -108 4.439 154 .128 -13 .058 -141 
150.0 1.0 1.2 13.0 150.0 .024 -84 4.455 141 .126 -20 094 -161 
200.0 БЛ 1.3 13.1 200.0 0388 -110 4.515 128 126 -27 .126 178 
250.0 11 1 13.1 250.0 053 -112 4.505 114 125 -34 .164 156 
300.0 1.1 1.5 13.3 300.0 066 -126 4.606 100 125 -41 206 133 
350.0 1.2 1.7 13.3 350.0 077 -134 4.622 84 124 -49 262 109 
400.0 1.2 2.0 13.5 400.0 078 · -143 4.715 68 123 -57 330 84 
450.0 1:2 2.4 13.2 450.0 077 -162 4.567 51 121 -66 416 58 
500.0 81 3.1 12.9 500.0 064  -175 4.431 32 115 -74 515 33 
550.0 1.1 4.2 122 
600.0 1.0 5.9 11.3 
Vec = 5.0 V Linear S-Parameters 
кс PS SS ae алыл ам N "ue: зү. C е” текені SS ens есін eee OS eee T መዴ = 
Frequency VSWR VSWR ` GAIN Frequency 511 521 512 522 
MHz IN OUT DB MHz MAG ANG MAG ANG MAG ANG MAG ANG 
2.0 1.8 2.3 12.8 2.0 .276 -76 4.3886 -155 115 24 .387 118 
5.0 1.2 1.3 125 5.0 .102 -70 4.232 -172 128 8 134 99 
10.0 1.1 1.2 12.5 10.0 .064 -60 4215 -178 .130 3 .070 91 
50.0 1.1 14 12.6 50.0 .030 -49 4.279 168 132 -6 .025 -70 
100.0 1.1 Кл 12.6 100.0 035 ፦49 4.254 154 132 -13 068 -120 
150.0 1.1 1.2 12.5 150.0 .051 -62 4.235 140 131 -20 106 -148 
200.0 1.1 1.3 12,7 200.0 ‚066 -88 4.311 126 130 -27 143 -173 
250.0 1.2 1.4 12.6 250.0 (083 -101 4.278 112 130 -33 .184 162 
300.0 L2 1.6 12.8 300.0 .095 -114 4.376 97 .130 ፦41 230 137 
350.0 1.2 1.8 12.7 350.0 .103.. «22:127 4.336 81 .130 -48 .289 112 
400.0 1.2 2.1 12.8 400.0 107 -137 4.382 64 129 -56 362 85 
450.0 1.2 2.6 12.5 450.0 107 -155 4.196 47 127 -65 446 58 
500.0 ሻሪ 3.4 12.1 500.0 095: -16፻ 4.042 28 422 -74 ‚543 32 





Thermal Data: Усс = 15 Vdc 


Thermal Resistance 6jc ............... 170°C/W 
Transistor Power Dissipation Ра .................... 0.273 W 
Junction Temperature Rise Above Case Тіс....... 46°C 
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A87-1 / SMA87-1 


10 to 400 MHz 
TO-8 CASCADABLE AMPLIFIER 


ቀ AVAILABLE IN SURFACE MOUNT 

ቀ HIGH OUTPUT LEVEL: +17 dBm (ТҮР) 

€ HIGH EFFICIENCY: 33 ጠል መ +15 VDC (TYP.) 
€ HIGH THIRD ORDER І.Р: +31 dBm (TYP.) 

ቀ WIDE POWER SUPPLY RANGE: 




























45 TO 415 VOLTS Outline vida 
A87-1 በዜ ፪ DIA 
Specifications* ፳. 
-| Б 0.025 (0.63) 
Characteristic Typical Guaranteed Ме 23 x P 
6 6 6 Š 0 185 001 -.| оов “0002048 +0.02) DIA. 
0° to 50°C -54° to +85°C | Жж 

Frequency (Min.) 5-450 MHz 10-400 MHz 10-400 MHz 
Small Signal Gain (Min.) 16.3 dB 15.0 dB 14.5 dB 
Gain Flatness (Max.) +.1 dB +.6 dB +.8 dB 
Noise Figure (Max.) 3.4 dB 4.0 dB 4.5 05 
Power Output 

at 1 dB Compression (Min.) 

Vcc = +15 Volts +17.0 dBm +15.5 dBm +15.0 dBm s ТЕУ дд و‎ 

Vcc = +12 Volts +15.0 dBm +13.7 dBm +13.0 dBm 

SMA87-1 

VSWR (Max.) me 

Input eT. 1:01 20:1 

Output 1.4:1 1.8:1 2.0:1 
DC Current at (Max.) 15 Volts 33 mA 35 mA 37 mA 
*Measured in a 50 ohm system at +15 Vdc unless otherwise specified. 
Notes: 005 + .001 075 25 ج‎ a 050 TYP 
1. WJ-CA87-1 is a standard WJ-A87-1 installed in a miniature SMA connector housing and guaranteed | ar 
over 0°C to 50°C temperature range. M 016 4.002 

.012 RADIUS Y A 
Typical Intermodulation Performance at 25°C us ел i 
| | `x ፡ А 
170 0 0% ረ ኦፖ 


Second Order Harmonic Intercept Point ............................................... 
Second Order Two Tone Intercept Point.................................................. 
Third-Order Two Tone Intercept Point ................................................... 


Absolute Maximum Ratings 


Storage Temperature ...................м 1.0.41 ጂው eene 


Maximum Case Temperature ..............м0 02... ን ን ግ ግ ። ን ን ካም 
Maximum DC Voltage ....................................1..... ን ግ ግ ካካ ግ ገግ ካምም ሱት 
Maximum Continuous RF Input Ромег..................................... е +13 dBm 
Maximum Short Term RF Input Power (1 Minute Мах.).............................. 50 milliwatts 
Masimum Pook POWOFE 2. ence ku ግ ri nar кеде n ቀ” 0.5 Watts (3 usec Max.) 
“S”Series Burn-in Temperature (Case) ................. e +125°С 


Weight approximately 2.0 grams (0.0702.) 
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+52 dBm (Typ.) 
+46 dBm (Typ.) 
+31 dBm (Typ.) 








DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 


СА87-1 (20.82) 


See note 1 PS | PRODUCT LABEL AREA 








OUTPUT 
ግዛ 52) TYP (2) PLACES E 0.310 


(7.87) 

| 95 55099. 
Gupte | 

RF CONNECTOR TERM. 

SMA JACK (FEMALE) m 

(2) PLACES 0460 (270 


| 
| MOUNTING (11.68) 
SURFACE 0. 451 %0.010 
(11.68 + 0.25) ^ or 
















MOUNTING HOLE 
2-56 UNC-2B X 0.15 (3.8) DEEP 
ж, THREADED INSERT 

(4) PLACES 


М 


0.810 + 0.010 
(20.57 + 0.25) 








DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C WJ-A87-1/SMA87-1 


Third Order Two-Tone Intercept Point Second Order Harmonic Intercept Point 
62 
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GAIN - dB 
INTERCEPT POINT - dBm 
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5 a 
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FREQUENCY - MHz 


+ 
= 
< 
с. 
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CVA 
NEE 
Ай 





Br. 

20 

10 50 100 150 200 250 300 350 400 450 10 50 100 150 200 250 300 350 400 450 
FREQUENCY - MHz FREQUENCY - MHz 


Second Order Two-Tone Intercept Point Current Drain 





0 100 200 300 400 500 











FREQUENCY - MHz < 
Е Е 
© = 
-— Ë š 
Noise Figure z 5 
а. > 
ш 
e 50 Š 5 
= ፪ 5 S 
= 40 = © 
2 і = 
ш Зе ፅ፡፣ ዴ መና 
= 5 58 7 4 8 10 ‚11425 ሙዙ M us 
=. ш 10 50 100 150 200 250 300 350 400 450 ሃርር - VOLTS 
3050 100 150 200 250 300 350 400 450 500 FREQUENCY - МН? 
FREQUENCY - MHz 
* " š 
Power Output Typical Automatic Test Data 
ይ 
= " 
= Vec = 15.0 V Linear S-Parameters 
ә 
Е Frequency VSWR VSWR GAIN Frequency 511 521 512 . 522 
Ө MHz IN OUT DB MHz MAG ANG МАО ANG МАС ANG МАС АМО 
š 2.0 1.7 2.0 16.5 2.0 259 -98 6.708 -161 086 18 803. — 182 
= 5.0 1.2 1.4 16.2 5.0 105. -118 6.475 -174 094 6 151 139 
10.0 1.1 1.2 16.2 10.0 070 -137 6.459 -179 096 3 109 151 
50.0 1.1 1.2 16.3 50.0 060 158 6.529 168 098 -6 086 -164 
100.0 1.1 1.3 16.2 100.0 064 114 6.486 154 097  -14 128 -152 
150.0 1.1 1.4 16.2 150.0 063 72 6.421 140 095 -21 173 -156 
ደ 200.0 1.1 15 16.2 200.0 062 37 6.452 127 094 -27 210 -165 
T 250.0 1.2 1.6 16.1 250.0 074 4 6.443 113 093  -34 258 — 177 
5 300.0 1.2 1.7 16.3 300.0 094 -28 6.545 100 092. -40 252 168 
። 350.0 1.8 147 16.4 350.0 116 -53 6.583 86 092 -47 259 151 
© 400.0 is 17 16.7 400.0 137 -76 6.826 70 092 -54 251 128 
6 450.0 13 1.6 16.7 450.0 148 -102 6.834 53 093  -62 239 95 
E 500.0 1.4 1.7 16.8 500.0 158 -129 6.947 35 093  -71 256 50 
550.0 1.3 2.0 16.5 550.0 139 -156 6.717 14 .092 -83 342 1 
600.0 T 2.9 15.9 600.0 .092 179 6.208 -9 .085 -95 493  -38 
Vcc 2 5.0V Linear S-Parameters 
E т т 
8 Frequency VSWR VSWR GAIN Frequency S11 S21 $12 $22 
5 MHz IN OUT DB MHz MAG ANG MAG АМО МАС ANG MAG ANG 
È 2.0 1 2.0 15.7 2.0 259 -80 6.085 -159 094 19 325 121 
= 5.0 1.2 18 15.4 5.0 097 '--74 5.859 -173 102 7 119. 114 
š 10.0 1.1 1.1 15.3 10.0 055 -66 5.849 -178 104 3 060 118 
e 50.0 1.0 14 15.4 50.0 020 11 5.911 167 106 -6 062 -112 
100.0 1.1 1.3 15.3 100.0 046 25 5.820 152 105. 2-44 145 -124 
150.0 1.2 15 15.2 150.0 077 3 5.729 138 103. -20 212 -140 
200.0 1.2 1.7 15.1 200.0 092 -18 5.695 124 102. -26 264 -156 
250.0 1,2 1.9 15.0 250.0 120 -38 5.630 110 1014. - -52 301 -172 
300.0 1.3 1.9 15.1 300.0 145 -56 5.701 97 101: 12246 320 170 
350.0 1.4 2.0 15.1 350.0 175 -76 5.667 81 103 -45 329 150 
400.0 1.5 1.9 15.4 400.0 203 -93 5.857 66 1044 -52 321 125 
450.0 1.6 1.9 15.2 450.0 219 -116 5.765 49 108. -60 312 ፀ1 
500.0 1.6 2.0 15.2 500.0 227 -138 5.773 29 108 -71 331 47 
550.0 15 2.4 14.8 550.0 205  -161 5.465 8 108 -84 415 0 
600.0 1.4 3.5 13.8 600.0 155 177 4.900 -14 101 “97 552 -39 





POWER OUTPUT - dBm 


Thermal Data: Усс = 15 Vdc 


Thermal Resistance i PRI 185°C/W 
Transistor Power Dissipation Рд.................... 0.273 W 
Junction Temperature Rise Above Case Тіс ее. 51°C 


200 
FREQUENCY - MHz 


*at 1 dB Gain Compression 
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A87-2 | SMA87-2 


10 to 300 MHz 
TO-8 CASCADABLE AMPLIFIER 


€ AVAILABLE IN SURFACE MOUNT 
€ LOW NOISE FIGURE: 3.0 dB (TYP) 
€ HIGH EFFIEIENCY: 15 mA@ +5 Vdc (TYP) 
€ HIGH OUTPUT POWER AT 5 VOLTS: 
+11 dBm (TYP) 
€ LOW VSWR: «1.5.1 (TYP) 


Specifications * 





Characteristics Typical Guaranteed 
0° to 50°C 













































-54° to +85°C 


Frequency (Min.) 5-350 MHz 10-300 MHz 10-300 MHz 
Small Signal Gain (Min.) 

Vcc = +5 Vdc 16.0 dB 15.0 dB 14.5 dB 

Vcc = +8 Vdc 16.3 dB 15.3 dB 14.8 dB 
Gain Flatness (Max.) +0.2 dB +0.5 dB +0.8 dB 
Noise Figure (Max.) 

Vcc = +5 Vdc 2.9 dB 3.5 dB 4.0 dB 

Vcc = +8 Vdc 3.2 dB 3.8 dB 4.3 dB 
Power Output 

at 1 dB Compression (Min.) 

Vcc = +5 Vdc +11.0 dBm +9.0 dBm +8.5 dBm 

Vcc = +8 Vdc +15.0 dBm +13.0 dBm +12.5 dBm 
VSWR (Max.) Input/Output <1::3:4 1.8:1 “О 
DC Current (Max.) 

Vcc = +5 Volts 15 ጠል 17 ጠል 16 ጠል 

Vcc = +8 Volts 26 mA 28 mA 30 mA 
*Measured in а 50-ohm system at +5 Vdc Nominal unless otherwise specified. 
Notes: 
1. WJ-CA87-2 is a standard WJ-A87-2 installed in a miniature SMA connector housing and guaranteed 
over 0°C to 50°C temperature range. 
Typical Intermodulation Performance at 25°С, 

Vcc = +5V Vcc = +8V 

Second Order Harmonic Intercept Point.............................. +41 dBm +48 dBm 
Second Order Two Tone Intercept Роіпї.............................. +35 dBm +42 dBm 
Third Order Two Tone Intercept Point ........... ማናት ምን raat +24 dBm +30 dBm 
Absolute Maximum Ratings 
Storage Temperature зы ишилип ийилип -62°C to +125°C 
Maximum Case Temperature ..................... emen 125°C 
Maximum DC Voltage ....................а1....а 11111 лет ебек теке тебен нынын еккен бе енен, 10 Volts 
Maximum Continuous RF Input Ромег.....................еееееееееееееееееееееееееееее ее елене +13 dBm 
Maximum Short Term RF Input Power (1 Minute Мах.).............................. 50 Milliwatts 
Maximum Peak Power ............. ONCE (Жақ od BELT PNE 0.5 Watt (3 usec Max.) 
“S”Series Burn-In Temperature (Case) .............. eem +125°C 


Weight approximately 2.0 grams (0.0702.) 


Outline Drawings 
AB7-2 | ок 











Y 
0.200 
(6.08) ) } 
—— 0.025 (0.63) 
ER 
ETE | | 40.001 
0.185 + 0.015 — | |«— 0.018 0.46 Wee DIA. 
(4.70 + 0.38) -0. 20002049 70 5) 
->| 0,500 2 0.002 ሃደሽ 
(12.70) 
0.300 + 0.010 
(7.62 + 0.25) — «— 
DIA. B.C. 


- GROUND 





-50-OHM OUTPUT 


* DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.005 (.13) UNLESS OTHERWISE SPECIFIED 














BIAS 
450 — 
IN OUT 
ጁድ 
| | 
0 МС 450 
075 
005 + .001 225 ->| |<-.050 ТҮР 
| 375 
0 
050 016 + .002 
.012 RADIUS ў 
200 
058 RADIUS ቶ 
350 " 031 TYP 
| | 
170 0 


45° 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 

























С А87-2 0.820 
| (20.82) | 
See note 1 = PRODUCT LABELAREA 
1.000 =| 
(25.40) Ñ 
A 
OUTPUT 
0596. ("68 >| |+ Б TYP (2) PLACES 0.310 
(1270) 7 I Т ES (7.87) 
n +VDC Y 
ረ reo P 
E- |. ሰርፍ! em 
к ВЕ СОММЕСТОВ TERM. , t 
20 INPU SMA JACK (FEMALE) < 0.500 
(7.87) (2) PLACES ስብ (12.70) 
MOUNTI (11.68) 





Apre 0. 1%; +0.010 
(11.08:0.25) ^ ” 





0.180 MOUNTING HOLE 
(4.57) * 2-56 UNC-2B X 0.15 (3.8) DEEP 
E E A аса д же. THREADED INSERT 
0.810 + 0.010 (4) PLACES 
(20.57 + 0.25) . | 
Y 
ገ 20 + 0010 
0095 ; = 12+ 0.25) 
(2.41) 0.250 


(6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C x WJ-A87-2/SMA87-2 


Gain | Intercept Point 
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ርጋ 
ፎ 
ез 
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_ | 
со 
ሚኃ 1 . ° 
i Typical Automatic Test Data 
መጋ 
Е 10 
o Vcc = 8.0V 
= Frequency VSWR VSWR GAIN 
= 10 100 200 300 350 MHz IN OUT DB 
FREQUENCY - MHz 2.0 2.0 2.4 16.4 
*at 1 dB Gain Compression 5.0 12 1:8 16.2 
10.0 1.1 1.2 16.1 
50.0 1.1 1.1 16.2 
100.0 1.1 1.3 16.1 
150.0 1.1 1.3 16.1 
200.0 1.1 1.3 16.2 
250.0 1.2 1.2 16.3 
300.0 1.4 1.3 16.3 
350.0 1.6 2.0 16.1 








Linear S-Parameters 








Frequency 211 521 $12 $22 

10 100 200 300 250 MHz MAG ANG MAG ANG MAG ANG MAG ANG 
FREQUENCY - MHz 2.0 335 -82 6.584 -153 079 26 406 128 

5.0 .119 -98 6.445 -172 092 8 146 115 

10.0 063 -109 6.412 -178 094 3 075 122 

50.0 027 149 6.459 162 095 -10 055 -133 

100.0 033 68 6.410 143 095 -21 116  -141 

150.0 038 ~2 6.360 125 094 -32 14 -161 

200.0 050 -62 6.470 105 095 ፦43 131 174 

250.0 088 -108 6.522 85 096 6-56 081 122 

300.0 156 —151 6.559 61 097 -71 132 13 

350.0 237 168 6.348 34 092 -90 339 -36 

Vec = 5.0 V Linear S-Parameters 
Frequency VSWR VSWR GAIN Frequency 511 521 $12 522 

MHz IN OUT DB MHz MAG ANG MAG ANG MAG ANG MAG ANG 
2.0 2.1 2.5 16.1 1.0 077 -51 5.386 -116 .014 47 .824 172 

5.0 1.3 1.3 15.9 2.0 .350 =7 6.369 -151 .080 27 424 125 
10.0 T 1.1 15.8 5.0 121 -86 6.254 -172 095 8 143 105 
50.0 1.0 1.1 15.9 10.0 ዐ61 -83 6.188 -178 097 3 066 105 
100.0 1.1 1.3 15.8 50.0 007 62 6.243 162 098 -9 060 -112 
150.0 1.1 1.4 15.7 100.0 039 22 6.160 142 098 -21 131 -134 
200.0 12 1.4 15.8 150.0 064 -16 6.115 123 097 -32 166 -157 
250.0 1.3 1.2 15.9 200.0 080 -62 6.197 104 098 -43 156 174 
300.0 1.4 1.3 15.9 250.0 116 -104 6.222 83 100 -55 108 124 
350.0 1.7 2.1 15.6 300.0 175 -144 6.259 58 102 -70 146 23 
350.0 246 173 6.007 31 099 -90 356 -33 


Thermal Data: Усс = 15 Vdc 


Thermal Resistance Jo A M 185°C/W 
Transistor Power Dissipation Рд.................... 0.034 W 
Junction Temperature Rise Above Case Tis ашна 6°C 
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А88 / SMA88 


5 to 500 MHz 
TO-8 CASCADABLE AMPLIFIER 


ቀ AVAILABLE IN SURFACE MOUNT 

€ HIGH GAIN: 18.7 dB (ТҮР) 

@ HIGH OUTPUT POWER: +20.5 dBm (TYP) 
ቀ HIGH THIRD ORDER 1.8: +30 dBm (TYP) 





Outline Drawings 







































Specifications* 
pecifications A88  ፦ Wm | — 
Characteristics Typical Guaranteed 60) | ደ ማዱ 
0° to 50°C -54° to +85°C З | Ë 
0152005! | M RE MET 46 +0.02) DIA 
2 (4.70 + 0.38) | 4 PINS 

Frequency (Min.) 2-500 MHz 5-500 MHz 5-500 MHz -| 05000002 |e- 
Small Signal Gain (Min.) 18.7 dB 18.0 dB 17.5 dB ӘНІН ӨЛҮ: 
Gain Flatness (Мах.) +0.3 dB +0.5 dB +0.7 dB ወሊ | ee 
Noise Figure (Max.) 50-OHM INPUT 50-OHM OUTPUT 

Vec= +15 V 6.5 dB 7.5 dB 8.0 dB cue f 

Vcc- +12 V 4.5 dB 5.5 dB 6.0 dB 55 / 

+ ОС VOLTAGE Б ж 45 £9 

Power Output | | 079 Р, 

at 1 dB Compression (Min.) +20.5 dBm +19.5 dBm +19.0 dBm Т ЕК асаа 
VSWR (Max.) Input/Output 1.5:1 1.8:1 241 +.005 (.13) UNLESS OTHERWISE SPECIFIED. 
DC Current (Max.) at 15 Volts 79 mA 83 mA 87 mA SMA88 
*Measured in a 50-ohm system at 15 Vdc. $i? 
Notes: ሆው 
1. WJ-CA88 is a standard WJ-A88 installed in a miniature SMA connector housing and guaranteed IN OUT 
over 0°С to 50°C temperature range. 

| | 
Typical Intermodulation Performance at 25°C ұзын 
азы it 225 fe < 050 ТҮР 

Second Order Harmonic Interceépt РоОІПЕ......;.2...................:.-21.-.--<е2» TQ... +41 dBm (Тур.) "m | T. 
Second Order Two Tone Intercept Роіпії................................................ +38 dBm (Typ.) cal መ Ре 

j .058 RADIUS 
Third Order Two Tone Intercept Роіпі.......................л.42.2.2... +30 dBm (Typ.) x 350 Ғы 

| 170 0 TYP ds" 

Absolute Maximum Ratings PHOTO (25) UNLESS OTHERWISE SPECIFIED 
Storage Temperature.............................. ን ን ግ eene -62°C to +125°C ей 
Maximum Case Тетрегашге ........................а һы. ን ን ን ገግ ግ ምምም 125°С 
Maximum DC Voltage :.. a TSE Rae OR AER oa +17 Volts 
Махітиіт Continuous FRE FONG ы. азы Rebe AR Qa trn кре a e +13 dBM о ቦ=. i ie 
Maximum Short Term RF Input Power (1 Minute Мах.) ............................ 100 Milliwatts — ^ 4691 5 
Maximum peak Power: Б... AE I ውል መ ም 0.5 Watt (3 psec Max.) fi? oe NEWER. GND- ; 
“б” Series Burn-In Temperature (Case) ......................... eH 125°C (787) (2) PLACES ыш (270 


MOUNTING (11.68) 
SURFACE 0.460 + 0.010 
(11.6 


MOUNTING HOLE 
2-56 UNC-2B X 0.15 a 8) DEEP 
THREADED INSERT 


Weight approximately 2.0 grams (0.0702.) 


Y 





0.810 + 0.010 (4) PLACES 
(20.57 + 0.25) | 
ገ 320 + 0.010 
0.095 12 + 0.25) 
(2.41) 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C WJ-A88/SMA88 




























Gain Power Output* VSWR 
20 ; Š 
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e 
ы. 
ሠ Typical Automatic Test Data 
z 3 
5 50 100 200 300 400 500 Vec = 15.0 V 
FREQUENCY - MHz 
Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
1.0 2.0 2.0 17.7 
m 2.0 1.5 1.4 18.6 
е 5.0 1.3 {Ж 18.7 
ፎ 10.0 1.3 Li 18.7 
z 50.0 1.3 1.0 18.7 
= 100.0 1.2 1.0 18.6 
ы 200.0 1.2 1.0 18.6 
= 300.0 ከ1 1.1 18.7 
= 400.0 1:1 1:2 18.8 
500.0 1,2 1.4 19.0 
5 50 100 200 300 400 500 сар e u E 





FREQUENCY - MHz 


Linear S-Parameters 


Frequency S11 S21 S12 S22 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
1.0 327 -86 7.630 -139 062 45 341 166 
2.0 199 —121 8.491 -161 072 22 155 127 
5.0 130 -153 8.562 -174 073 8 059 115 
10.0 121 -168 8.572 -179 073 4 033 117 
50.0 119 161 8.592 167 073 -2 010 126 
100.0 107 135 8.528 154 074 -6 008 146 
200.0 083 93 8.521 127 077 -14 016 159 
300.0 052 35 8.574 100 080 -22 038 140 
400.0 042 —61 8.751 72 085 -31 084 117 
500.0 071 -154 8.877 41 093 -42 168 83 
600.0 117 117 8.742 6 102 -58 322 46 





Thermal Data: Усс = 15 Уас 
. Thermal Resistance Ө አርን መመ epe 120°C/W 


Transistor Power Dissipation Рд.................... 0.742 W 
Junction Temperature Rise Above Case Жеты. 89°C 
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А89 / SMA89 


100 to 800 MHz 
TO-8 CASCADABLE AMPLIFIER 


@ AVAILABLE IN SURFACE MOUNT 

€ HIGH REVERSE ISOLATION: > 29 dB (ТҮР) 
€ LOW INPUT VSWR: 1.4:1 (TYP) 

ቀ HIGH LEVEL OUTPUT: +17.5 dBm (ТҮР) 





Specifications* 
Characteristics Typical Guaranteed 
0? to 50".C -54? to +85°C 

Frequency (Min.) 50-800 MHz 100-800 MHz 100-800 MHz 
Small Signal Gain (Min.) - 22.0 dB 21.0 dB 20.5 dB 
Gain Flatness (Max.) +0.5 dB +0.8 dB +1.0 dB 
Noise Figure (Max.) 4.5 dB 5.5 dB 6.0 dB 
Power Output 

at 1 dB Compression (Min.) +17.5 dBm 416.5 dBm +16.0 dBm 
VSWR (Max.) 

Input 1.4:1 1.8:1 2.0:1 

Output LTA 2.0:1 20] 
DC Current (Max.) at 15 V 42 mA 48 mA 50 mA 
*Measured in a 50-ohm system at «15 Vdc Nominal. 
Notes: 
1. WJ-CA89 is a standard WJ-A89 installed іп a miniature SMA connector housing and guaranteed 
over 0°C to 50°C temperature range. 
Typical Intermodulation Performance at 25*C 
Second Order Harmonic Intercept РОоїпї.................. з зееееееееее +42 dBm (Typ.) 
Second Order Two Tone Intercept Роіпі.......................... а еее. +35 dBm (Typ.) 
Third-Order Two Tone Intercept Роіпі........................... 1 лл лке еке кекке +30 dBm (Тур.) 
Absolute Maximum Ratings 
Storage Temperature. ..................а ን eene -62°C to +125°C 
1717፡1741441)11ሺ60፡-|-.-981:.4115.:1(:1፣) 069 ገ ገ ገ ም ን ን ን ም кен екен еее ннен 125°C 
Maximum DC Voltage ........:cccecserssesesssessteceseegessesesssnunseecsanecsseaessnseeseeseeserenserenses 17 Volts 
Maximum Continuous RF Input Ромег.........................өееееееееееееееееееееееекееее еее нн +10 dBm 
Maximum Short Term RF Input Power (1 Minute Мах.).............................. 50 Milliwatts 
Maximum Peak Power Sk... eren nnn ንን ግግ nnne 0.5 Watt (3 usec Max.) 
“S” Series Burn-in Temperature (Case)... ተርን ቤሪ 


Weight approximately 2.0 grams (0.07 02.) 
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Outline Drawings 
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А89 | (1141) 01А | | 
Y 
0.200 
(5.08) 
' —— 002 (0.63) 
፥ | | 
1 | | +0.001 
0.185 + 0.015 — + |«— 0.018 -ሰቦሰ0.46 *0.02) DIA. 
(4.70 + 0.38) 20002 065 
—»| 0,200 + 0.002 ፲፪ 
(12.70) 
DIA. 
0.300 + 0.010 
(7.62 + 0.25) —> “- 
DIA. В.С. 


GROUND 







50-OHM INPUT 50-OHM OUTPUT 


+DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.005 (.13) UNLESS OTHERWISE SPECIFIED 






BIAS 
450 — 
IN OUT 
T 
| | 
0 МС 450 
075 
005 + .001 225 —>| |<—050ТҮР 
| 
050 016 +.002 
012 RADIUS Y 
200 
1058 RADIUS ^ 
350 031 TYP 
| X, 
| Ed 
470 0 үр М 95 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 


CA89 2082 


See note 1 









1-1 L— RF CONNECTOR 


0.310 INPUT SMA JACK (FEMALE) 
(7.87) (2) PLACES 


MOUNTING 
“SURFACE 0460 + 0.010 
(11.68 + 0.25) — —* 



















MOUNTING HOLE 
256 UNC-2B X 0.15 (3.8) DEEP 
ነ THREADED INSERT 
0.810 + 0.010 (4) PLACES 
(20.57 + 0.25) £ 
: D- 
t7 7712 0322040010 
0.095 Е (8.12 + 0.25) 
(2.41) 0.250 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C WJ-A89/SMA89 










Gain vs. Temperature vs. Frequency Power Output" Input/Output VSWR 
24----- 
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60 
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< 
e 
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ШЕ ከ atia Ht 
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FREQUENCY - MHz 
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FREQUENCY - MHz 


Noise Figure 


INTERCEPT POINT-dBm 
S ይ 


ዮጋ 
о 


NOISE FIGURE-dB 


Thermal Data: Усс = 15 Уас 





Thermal Resistance 6jc .............................. ...... .. 144°C/W 
Transistor Power Dissipation Pg .................... 0.396 W 


. : Junction Temperature Rise Above Case ТО.» 57°С 
Typical Automatic Test Data 








Vec = 15.0 V ሃርር = 12.0 V 
Frequency VSWR VSWR GAIN Frequency VSWR VSWR GAIN 
MHz IN OUT DB MHz IN OUT DB 
—— L i u ытай LT e c —ÀÁ——À e LN OPIS oa #55; 
5.0 3.0 2.4 21.5 5.0 2.9 2.4 211 
10.0 1.5 1.8 21.9 10.0 1.6 1.8 21.6 
50.0 1.1 1.3 22.8 50.0 1.1 1.3 22.6 
100.0 1.0 1:2 22.8 100.0 1.0 1.2 22.6 
200.0 1.0 1.2 22.7 200.0 1.0 1.1 22.5 
300.0 1.0 he 22.8 300.0 1.1 1.1 22.7 
400.0 1.1 1.3 23.3 400.0 1.2 1.3 23.1 
500.0 1.2 1.6 23.5 500.0 12 16 23.3 
600.0 d.e 1.8 23.6 600.0 1.3 1.8 23.5 
700.0 1.2 d. 23.5 700.0 1.3 1.8 23.4 
800.0 1.3 1.6 22.9 800.0 1.3 Ta 22.8 
900.0 1.4 2.0 21.7 900.0 1.5 2.1 21.5 
1000.0 1.8 3.0 19.5 1000.0 1.9 3.2 19.2 
Linear S-Parameters Linear S-Parameters 
Frequency 511 521 512 522 Frequency $11 $21 $12 $22 | 
MHz MAG ANG MAG ANG MAG ANG MAG ANG MHz MAG ANG MAG ANG MAG ANG MAG ANG 
— — NG Аа МАС АМО TO Mh ла МАО ANG 
5.0 501 -59 11.881 -148 012 100 410 132 5.0 481 -56 11.349 -147 011 89 414 134 
10.0 213 -74 12.414 -162 019 21 280 136 10.0 217 -69 12.058 -162 020 21 280 136 
50.0 045 -135 13.842 172 025 -1 132 135 50.0 041 -112 13.502 172 026 0 123 133 
100.0 024 160 13.787 157 025 -8 106 127 100.0 003 -166 13.425 157 026 -9 096 127 
200.0 007 78 13.656 130 026 -21 078 83 200.0 020 -27 13.305 130 026 -21 067 84 
300.0 019 -40 13.880 105 027 -33 073 -7 300.0 039 -56 13.589 105 027 -34 064 -16 
400.0 045 -69 14.549 78 027 -48 141 -85 400.0 070 -73 14.232 78 027 -50 139 -92 
500.0 082 -110 14.915 49 027 -66 228 -135 500.0 107 -105 14.652 49 026 -66 226 -141 
600.0 107 -137 15.217 17 026 -83 278 178 600.0 128 —133 14.963 16 025 —84 278 172 
700.0 105 —159 14.956 -17 024 -102 270 124 700.0 133 —158 14.728 -18 025 -104 274 117 
800.0 112 -165 14.044 -54 023 -125 .238 47 800.0 148 -164 13.773 -55 023 -128 .256 40 
900.0 168 -168 12.174 -93 020 -153 .329 ፦45 900.0 206 -172 11.829 -94 020 -157 .362 -49 
1000.0 275 169 9.480 -132 016 174 502 -114 1000.0 1312 166 9.140 -134 ‚015 170 .528 =115 
—.$$ ላ 10 528  -115 
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A181 / SMA181 


10 to 500 MHz 
TO-8 CASCADABLE AMPLIFIER - 


@ AVAILABLE IN SURFACE MOUNT 

€ HIGH REVERSE ISOLATION: 22 dB (ТҮР.) 
€ HIGH OUTPUT POWER: +22 dBm (TYP.) 
€ HIGH THIRD ORDER I.P.: +35 dBm (ሃክ) 





Specifications* 
Guaranteed 

Characteristics Typical 0? to 50°C -54° to +85°C 
Frequency (Min.) 5-400 MHz 10-250 MHz 10-250 MHz 
Small Signal Gain (Min.) 16.5 dB 15.5 dB 14.5 dB 
Gain Flatness (Max.) +0.3 dB +0.7 dB +0.8 dB 
Noise Figure (Max.) 3.8 dB 4.5 dB 5.0 dB 
Power Output 

at 1 dB Compression (Min.) +22.0 dBm +20 dBm +19.5 dBm 
VSWR (Max.) 

Input 1.4:1 1.221 1.81 

Output 1.4:1 1.9:1 83:1 
DC Current (Max.) at 15 Volts 95 mA 104 mA 113 mA 
*Measured in a 50-ohm system at +15 Vdc Nominal. 
Notes: 
WJ-CA180 is a standard WJ-A180 installed in a miniature SMA connector housing and guaranteed over 
0°C to 50°C temperature range. 
Typical Intermodulation Performance at 25*C 
Second Order Harmonic Intercept Роіпії..............................................«.«...«.. +54 dBm (Typ.) 
Second Order Two-Tone Intercept Point ....................... 000 +48 dBm (Typ.) 
Third Order Two-Tone Intercept Point ..........................000ыы а-ы +35 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature.................... бө бл ае тете кел беке ен ен енен ет, -62°C to +125°C 
Maximum Case Temperature............................ ን ገ ዓው келе еее ዓጣ кен еккен кке нее ен 85°C 
Maximum DC Voltage..................................... a... ን ግ ግ ግ ግም ን ምንምን ም ን екен кене еее +17 Volts 
Maximum Continuous RF Input Power ................ ee 115 dBm 
Maximum Short-Term RF Input Power (1 Minute Мах.).................................: 100 Milliwatts 
Maximum Peak. POWOL......... pases eor ትናን ግ ና ገት ት ለዋ 0.5 Watt (3 usec Max.) 
"S" Series Burn-In Temperature (Case)................ eem 85°C 


Weight approximately 2.0 grams (0.07 oz.) 
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A180 


EU 


50-OHM INPUT 





Outline Drawings 
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+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.005 (.13) UNLESS OTHERWISE SPECIFIED 
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| 
050 016 + .002 
.012 RADIUS Y 
200 
058 RADIUS ቶ 
350 e031 TYP 
| | 
170 0 








DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 





GATED С] 
0460 
osoo (159 — | TYP (2) PLACES See 0310 
(12.70) | 9 






=. 
0.310 


| 





(7.87) 


MOUNTING 


| 
SURFACE 


B 








— RF CON NNECTOR 
E ves ТӘНІН 
(2) P 


INPUT 














0.460 + 0.010 
(41.68 + 0.25) ——* 
4 MOUNTING HOLE 
(4.57) 2-56 UNC-2B X 0.15 (3.8) DEEP 
۷ HG, THREADED INSERT 
0.810 ± 0.010 4) PLA 
(20.57 + 0.25) | 1-3 ^ 
ا ےم‎ 
1 — 0.320 + 0.010 
005 l|, |" (812:0.25) 
(2.41) 0.250 
(6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
1.010 (25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C 
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Typical Automatic Test Data 





Vec = 15.0 V 
Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
5.0 2.2 2.2 15.2 
10.0 1.4 1.6 15:5 
50.0 1.1 1.3 15.8 
100.0 1.1 1.4 18.7 
150.0 14 TS 15.7 
200.0 1.1 1.6 15.7 
250.0 1.0 1.7 154 
300.0 1.0 1.8 15.8 
350.0 1.1 2.0 15.9 
400.0 1.1 2.2 16.0 
450.0 1.3 2.5 16.1 
Linear S-Parameters 
Frequency $11 $21 
MHz MAG ANG MAG ANG MAG 
5.0 .379 -78 5.81 -146 .075 
10.0 .189 -99 5.97 -165 .089 
50.0 083 -159 6.16 172 .094 
100.0 45 174 6.14 159 .095 
150.0 .063 154 6.13 148 .095 
200.0 .051 135 6.10 137 .095 
250.0 .041 107 6.13 136 .095 
300.0 .040 67 6.18 115 .095 
350.0 .058 29 6.25 104 .095 
400.0 088 4 6.35 93 095 
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Power Output (1dB Gain Compression) 

















WJ-A181/SMA181 


Intercept Point 
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60 
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5 5 30 
ሙ- 20 = 2nd Order Harmonic ሙሙ 
— 20 2nd Order 2-Tone 
3rd Order 2-Tone 
19 —n 10 --- 
10 25 50 100 200 250 300 350 400 100. 25 100 200 300 350 400 
Frequency (MHz) Frequency (MHz) 
Output VSWR Input VSWR 
3.0 
26 
5 PE- 
= = 
> > 18 
14 |+ 
| 1.0 | | Trea - 
4 10 25 50 100 200 250 400 4 10 25 50 100 200 250 400 450 
Frequency (MHz) Frequency (MHz) 
522 
ANG MAG ANG 
18 383 162 
ә 25 199 Thermal Data: Усс = 15 Vde 
-5 180 -170 
-8 206 -167 - 
-11 237 -167 Thermal Resistance ንው መ ምማት 148°C/W 
-14 270 -169 TEE 
-17- . 305 -172 Transistor Power Dissipation Pg .................... 0.622 W 
E- m ru Junction Temperature Rise Above Case сео 92°С 
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ІІ) A0231/ 
SMA0231 


10 to 250 MHz 
TO-8 CASCADABLE AMPLIFIER 





@ AVAILABLE IN SURFACE MOUNT 

€ LOW NOISE FIGURE: 1.7 dB (ТҮР.) 
ቀ HIGH GAIN: 26.0 dB (ТҮР.) 

€ HIGH EFFICIENCY: 16 mA at +5 Vdc 
€ MEDIUM OUPUT LEVEL: +14 dBm at +8 Vdc (TYP.) Outline Drawings 
А0231 





ж 





Specifications* 


0.450 
(1141) 01А | RÀ 








































































Guaranteed E JN — 0025 (0.63) 
Characteristics Typical 0° to 50°C -54° to +85°C ! | 
Frequency (Min.) 10-300 MHz 10-250 MHz 10-250 MHz os "mH БИТІ 1902) DA 
Small Signal Gain (Min.) | 086605 |. ‘PMS 
Vec = +5 Vdc 26.0 dB 25.0 dB 24.0 dB TOR Tex k. 
Vcc = +8 Vdc 26.8 dB 25.5 dB 24.5 dB CT JN = 
Gain Flatness (Max.) +0.2 dB +0.5 dB +0.8 dB | ው e 
Noise Figure (Max.) 
Мос = +5 Мас 1.7 dB 2.3 dB 2.8 dB 
Voc = +8 Мас 2.0 dB 2.6 dB 3.0 dB 
Power Output at 1 dB Comp. (Min.) 
Voc = +5 Мас +10.0 dBm +9.0 dBm +8.5 dBm | 
Nope #06 ТҮРДЕН ተ15ን በ | ከ uam D 005 11) UNLESS OTHERWISE SPECIFIED. 
VSWR Input/Output (Max.) 1:51 1.6:1 2.0:1 
SMA0231 
DC Current (Max.) BIAS 
Мос = +5 Vdc 16 ጠል 19 ጠል 21 ጠል P 
Voc = +8 Vdc 27 mA 30 mA 32 mA 
ш! IN OUT 
*Measured in a 50-ohm system at +5 Уас nominal. 0- 
Note: WJ-CA0231 is а standard WJ-A0231 installed іп а miniature SMA connector housing and guaranteed over 0°C to 50°C à NIC МЯ 
temperature range. | 
-— 001 ን +050 ТҮР 
Typical Intermodulation Performance at 25°C o ЖЕ 
012 RADIUS 
Voc = +5 Vdc Vcc = +8 Vde 058 RADIUS Wer 
Second Order Harmonic Intercept Point (Typ.)......................... T£91.dBm ease +38 dBm 350 uec rm 
^ 
Second Order Two-Tone Intercept Point (Тур.) ......................... 325 dBth een +32 dBm | : 
Third Order Two-Tone Intercept Point (Typ.).............................. 122 dB... 426 dBm - 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
5.010 (.25) UNLESS OTHERWISE SPECIFIED. 
Absolute Maximum Ratings CA0231 "m 
E NIU T Sage en ከ ኤኬ -62°C to +125°C E ROMA 
Maximum Case Тетрегаќиге....................................... а.а +125°C ቪን 
Maximum DC Уойһад....................абаа000. а ааа ылы የ ыннаны 10 Volts 7 е 
| | 0.460 0.375 OUTPUT 
Maximum Continuous RF Input Power................... eee +10 dBm "|. [785921519 PLACES | T 
Maximum Short-Term RF Input Power (1 Minute Max) ................ 24 4 14 1. 50 Milliwatts | 
Maximum Peak Ромег ........:......:. ባገባች ንንን ግ ግ ምት 0.5 Watt (3 usec Max.) ጀፍ ብ 
"S" Series Burn-In Temperature (Case)..................... e +125°C B PAES е 
010 
Thermal Data Vec = +5 Vde Мос = +8 Vdc E uo 2.6 UNC28 X 0.15 6.8 DEEP 
EE uid RAE በመለ 
Thermal Resistance (0jc)........................ HH 184? CAW.....52 ein 135°C/W 667029 | Tj 
Transistor Power Dissipation (Pd) ..................... e 0.083 W... asa 0.084W . 1 tomen 
Junction Temperature Rise above Case (Тіс)........................(. БРС „а... ВА... 41 መር. (241) *9 ፒ 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED. 


Weight approximately 2.0 grams (0.07 oz.) 
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Typical Performance at 25°C WJ-A0231/SMA0231 ` 
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0 50 100 150 200 250 300 
Frequency (MHz) Frequency (MHz) 
Typical Automatic Test Data 
Linear S-Parameters (Voc = +5 Vdc) 
Frequency $11 $21 $12 $22 VSWR Gain 
(MHz) Mag Ang Mag Ang Mag Ang Mag Ang In Out (dB) 
5 0.214 -56 19.145 -161 0.026 12 0.181 140 1.54 1.44 25.6 
10 0.131 -52 19.861 -171 0.028 5 0.119 132 1.30 1.27 26.0 
50 0.072 -41 20.592 168 0.029 -7 0.077 98 415 1.17 6.3 
100 0.076 -40 20.561 153 0.029 -18 0.102 74 1.17 1.23 26.3 
150 0.115 -47 20.379 138 0.029 -28 0.131 51 1.26 1.30 26.2 
200 0.148 -53 20.236 124 0.028 -38 0.168 29 1.35 1.40 26.1 
250 0.200 -61 20.208 109 0.028 -48 0.201 9 1.50 1.50 26.1 
300 0.267 -65 20.236 93 0.028 -59 0.220 -15 1.73 1.56 26.1 
Linear S-Parameters (Vcc = +8 Vdc) 
Frequency 211 $21 $12 $22 VSWR Gain 
(MHz) Mag Ang Mag Ang Mag Ang Mag Ang In Out (dB) 
5 0.182 -82 21.437 -162 0.024 12 0.212 154  - 1.44 1.54 26.6 
10 0.098 -97 22.187 -172 0.025 5 0.160 151 1,22 1.38 26.9 
50 0.058 -140 22.885 168 0.026 -6 0.120 129 1.12 1.27 27.2 
100 0.031 -166 22.904 153 0.026 -17 0.139 101 1.06 1.32 27.2 
150 0.033 -90 22.750 139 0.026 -26 0.163 74 1.07 1.39 27.1 
200 0.055 -60 22.699 124 0.026 -35 0.197 50 1.12 1.49 27.1 
250 0.107 -59 22.760 110 0.026 -44 0.227 27 1.24 1.59 27.1 
300 0.168 -59 22.908 94 0.026 -55 0.241 1 1.40 1.64 27.2 


WJ Customer Service: 1-800-WJ1-4401 * FAX: 415-813-2758 * e-mail: mw.devices @ wj.com 159 





ЇЇ A0411/ 
SMA0411 


10 to 400 MHz 
TO-8 CASCADABLE AMPLIFIER 


ቀ AVAILABLE IN SURFACE MOUNT 

ቀ LOW NOISE FIGURE: 3.0 dB (ТҮР) 

ቀ HIGH EFFICIENCY: 16 mA at +5 Vdc 

ቀ HIGH 3RD ORDER ПІР: +29 dBm at +8 Vdc (ТҮР) 
ቀ MED OUTPUT LEVEL: +14.5 dBm at +8 Vdc (ТҮР) Outline Drawings 





Specifications* _ A041 1 


0.450 
(11, 141) D'A 









































Guaranteed pe 

Characteristics Typical 0° to 50°C -54° to +85°C шы ' ፦ 0025 (063) 
Frequency (Min.) 5-450 MHz 10-400 MHz 10-400 MHz | 
Small Signal Gain (Min.) umm —|— ome gn 9 +002) 0 

Мос = +5 Мас 15.8 dB 15.0 dB 14.5 dB =| 882002 |. PNS 

Voc = +8 Мас 16.1 dB 15.0 dB 14.5 dB som «oon | 
Gain Flatness (Max.) +0.3 dB +0.5 dB +0.8 dB k: one 
Noise Figure (Max.) 50-OHM INPUT 50-OHM OUTPUT 

Voc = +5 Мас 3.0 dB 3.5 dB 4.0 dB : 

Vee = +8 Vdc 3.3 dB 3.8 dB 4.3 dB WAY / 
Power Output at 1 dB Comp. (Міп.) + DC VOLTAGE N ከ agis 

Vcc = +5 Vdc +10.0 dBm +9.0 dBm +8.5 dBm ) 

Voc = +8 Vde +14.5 dBm +13.5 dBm +13.0 dBm 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

VSWR Input/Output (Max.) 1 .5:1 ІЗІ 2.0:1 +.005 (.13) UNLESS OTHERWISE SPECIFIED. 
DC Current (Max.) 

Vos = +5 Мас 16 ጠል 18 ጠል 20 ጠል SMA041 jo 

Vec = +8 Мас 25 mA 28 mA 30 mA WR 

IN OUT 

*Measured in a 50-ohm system at «5 Vdc Nominal. ካው 
Note: WJ-CA0411 is a standard WJ-A0411 installed in a miniature SMA connector housing and guaranteed over 0°C to 50°C EN PERS 


temperature range. 



















.005 + .001 <= 050 TYP 
Typical Intermodulation Performance at 25°C | z g MS 
Vee = +5 Міс Voc = +8 Vdc s нА ES 
Second Order Harmonic Intercept Point (Typ.) ......................... +39 аВйїї:..........: +46 dBm 350 "I 
N 
Second Order Two-Tone Intercept Point (Typ.) ......................... +32 dBm:.......... +40 dBm ^ Н 
. . \ 45° 
Third Order Two-Tone Intercept Point (Тур.).............................. +24 dBm ........... +29 dBm DIMENSIONS ARE IN INCHES ¢MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED. 
Absolute Maximum Ratin 
aximum Katings CA0411 oo 
SHORE TODO ий ии ES RA ee ሎች ባቸ -62°C to +125°C Bs BE eer 
Maximum Case Temperature..................................................................................... +125°C 3 
Máximum ӘС VOIS SE aste ale aa ው RET ena Rg 10 Volts i ; < 
Maximum Continuous RF Input Power........... z. eene 413 dBm - |: TP ወ) አለፎ TO озю 
Maximum Short-Term RF Input Power (1 Minute Max.) .................................... 50 Milliwatts 
Maximum PARP OWOSSO e a e a ገ ee 0.5 Watt (3 usec Max.) ርፎ Ë 
"S" Series Burn-In Temperature (Case) .................................................................... +125°C PLACES 
SURFACE (165 ቷ a 2) M 
Thermal Data: Усс = +5 Vdc i ነ አዕ ህአ 28 XO 15 (3.8) DEEP 
E e лж, THREADED INSERT 
Theol MEF RES ЕНСЕ Ib s D AY ULU RU SR Кл нл н „лай ыа 184°C/W 06:7: 025) | k | ee 
Transistor Power Dissipation (Pd)................... ንና ና ገ ው ቅን 0.059 W V3— — 09050000 
Junction Temperature Rise above Case (Tic)... °С en) de oe 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
Weight approximately 2.0 grams (0.07 OZ.) 3.010 (.25) UNLESS OTHERWISE SPECIFIED. 
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Typical Performance at 25°C WJ-A0411/SMA0411 
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Typical Automatic Test Data 


Linear S-Parameters ("ርር = +5 Мас) 





Frequency S11 $21 $12 $22 VSWR Gain 
(MHz) Mag Ang Mag Ang Mag Ang Mag Ang In Out (dB) 
5 0.204 -77 6.208 -164 0.082 9 0.260 144 1.51 1.70 15.9 

10 0.108 -84 6.374 -174 0.087 3 0.176 148 1.24 1.43 16.1 
50 0.020 -166 6.550 163 0.091 -9 0.114 -177 1.04 1.26 16.3 
100 0.041 72 6.477 143 0.090 -20 0.140 -166 1.09 1.32 16.2 
150 0.052 33 6.394 125 0.090 -31 0.160 -169 1.11 1.38 16.1 
200 0.070 5 6.349 106 0.091 -41 0.160 -179 1.15 1.38 16.1 
250 0.076 -28 6.386 87 0.092 -53 0.139 164 ቶ17 1.32 16.1 
300 0.087 -69 6.425 67 0.094 -65 0.103 137 1.19 1.23 16.2 
350 0.083 -125 6.450 45 0.096 -79 0.081 63 1.18 1.18 16.2 
400 | 0.141 -171 6.258 20 0.097 -95 0.188 -6 1,33 1.46 15.9 
450 0.198 141 5.836 -5 0.093 -113 0.367 -38 1.49 2.16 15.3 


Linear S-Parameters (Vo, = +8 Vdc) 


Frequency S11 $21 $12 $22 VSWR Gain 
(MHz) Mag Ang Mag Ang Mag Ang Mag Ang In Out (dB) 
5 0.204 -84 6.449 -164 0.080 9 0.274 148 1.51 1.76 16.2 

10 0.108 -98 6.609 -174 0.084 3 0.195 152 1.24 1.49 16.4 
50 0.050 176 6.787 163 0.088 -9 0.134 176 1.11 1.31 16.6 
100 0.056 98 6.724 144 0.087 -20 0.147 -175 1.12 1.34 16.6 
150 0.066 66 6.666 126 0.087 -31 0.154 -178 1.14 1.36 16.5 
200 0.064 27 6.634 107 0.088 -42 0.146 172 1.14 1.34 16.4 
250 0.071 -2 6.679 88 0.089 -53 0.119 157 1,15 1.27 16.5 
300 0.065 -44 6.730 68 0.090 -65 0.079 128 1.14 137 16.6 
350 0.062 -125 6.751 47 0.091 -79 0.072 43 1.13 1.15 16.6 
400 0.113 -177 6.571 22 0.091 -95 0.189 -15 1.25 1.47 16.4 
450 0.177 135 6.160 -3 0.087 -113 0.361 -42 1.43 2.13 15.8 
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A0531 / 
SMA0531 


2 to 500 MHz 
TO-8 CASCADABLE AMPLIFIER 





ቀ AVAILABLE IN SURFACE MOUNT 

ቀ HIGH GAIN, TWO STAGES: 32 dB (TYP) 
ቀ HIGH EFFICIENCY: 17 mA at +5 Vde 

€ LOW NOISE FIGURE: 2.0 dB (TYP) 

€ LOW POWER DRAIN: 85 mW at +5 Vdc 
€ LOW VSWR: 1.3:1 (ТҮР) 

















Specifications* 
— — vW U.. 
Guaranteed 

Characteristics Typical 0° to 50°C -54° to +85°C 
Frequency (Min.) 1-600 MHz 2-500 MHz 2-500 MHz 
Small Signal Gain (Min.) 31.7 dB 30.0 dB 29.0 dB 
Gain Flatness (Max.) +0.4 dB +0.8 dB +1.0 dB 
Noise Figure (Max.) 2.0 dB 2.5 dB 3.0 dB 
Power Output at 1 dB 

Compression (Min.) 2.5 dBm 1.5 dBm 0.5 dBm 
VSWR Input/Output (Max.) 1:321 1.8:1 2.0:1 
DC Current (Max.) at +5 Volts 17 ጠል | 19 ጠል 21 ጠል 
ሸን е ቁ. ቸዝ ዱር ይው ው ኣር. = - x s | і 








*Measured іп а 50-ohm system at +5 Vdc Nominal. 
Note: WJ-CA0531 is a standard WJ-A0531 installed in a miniature SMA connector housing and guaranteed over 0°C to 50°C 
temperature range. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point ............................e +36 dBm (Typ.) 
Second Order Two-Tone Intercept Point ..........................................«««««««.....: +30 dBm (Typ.) 
Third Order Two-Tone Intercept POInt................................................. . ...... +14 dBm (Typ.) 


Absolute Maximum Ratings 


Storage Temperature................................... ው ግ ....... -62°C to +125°C 
Maximum Case Temperature............................ ው рә. +125°C 
Maximum DC Voltage .........:sscccsssecssscesesssesssncrssenssccsnsnsesensecenensoeessnacesssaneseasarenersaceans 10 Volts 
Maximum Continuous RF Input Power ...................e .............. +10 dBm 
Maximum Short-Term RF Input Power (1 Minute Мах.) .................................... 50 Milliwatts 
Maximum Peak POWOTL,;......... олиф зеен +, аЙ чн. ገት 0.5 Watt (3 usec Max.) 
"S" Series Burn-In Temperature (Case) ....................e sssssssssssssssss +125°C 


Weight approximately 2.0 grams (0.07 02.) 





Outline Drawings 














| 
А0531 1:66 at 
(1141) DA: | 
Y 
0.200 
(5.08) 
М ~ 00% (0.63) 
A | 1 
ተ | | +0.001 
0.185 + 0.015 — +1 |«— 0018 -ሰቦስሰ።0.48 +0-02) DIA. 
(4.70 + 0.38) | 0002 1005) 
-»| 0.500 ± 0.002 Pai 
(12.70) 





0.300 + 0.010 
(7.62 + 0.25) — 
DIA. B.C. | 


50-OHM INPUT— 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.005 (.13) UNLESS OTHERWISE SPECIFIED. 


SMA0531 . °" 


IN OUT 







050 — 016 + .002 
Y 





012 RADIUS 

=== 200 

058 RADIUS ቶ 
350 031 TYP 

ፉፊ ' 

1 ገ N 
031 
170 0 TYPO. p 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
3.010 (.25) UNLESS OTHERWISE SPECIFIED. 


CA0531 om x 





ኒ 


Kg Ao 
D a Se | 




















TIE 
Mo: RF CONNECTOR TERM. D ተ 
= 0 INPUT SMA JACK (FEMALE) К.Р ғ” 
Ep ማሚ 0.460 (12.70) 
MOUNTING (11.68) 
SURFACE 0.460 + 0.010 
(11.68 + 0.25) “፦ 
0.180 MOUNTING HOLE 
(4.57 2-56 UNC-2B X 0.15 (3.8) DEEP 
Y G, THREADED INSERT 
0.810 + 0.010 (4) PLACES 
(20.57 + 0.25) | 1-3 
- %-ө 
E — 0.320 + 0.010 
0.095 + . |! (812+0.25) 
(2.41) 0.250 
(6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED. 
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Typical Performance at 25°C 


Small Signal Gain 
33 

















































































































8 
Е 
З 
5 
Output 
0 100 200 300 400 500 600 
Frequency (MHz) Frequency (MHz) 
Noise Figure Power Output (168 Gain Compression) 
3.0 6 
2.5 à 
8 Š 
9 5 š 
> 2.0 5 
8 3 3 
2 Š 
15 у 
10 1 
0 100 200 300 400 500 600 0 100 200 300 40 500 600 
Frequency (MHz) Frequency (MHz) 
Typical Automatic Test Data 
Linear S-Parameters (Voc = +5 Vdc) 
Frequency 511 521 512 
(MHz) Mag Ang Mag Ang Mag Ang Mag 
1 0.070 -155.8 38.711 49.1 0.009 56.5 0.232 
2 0.042 11.4 40.032 22.6 0.010 25.6 0.083 
5 0.058 10.7 39,753 7.6 0.010 7.6 0.029 
10 0.072 14.8 39,799 1.6 0.010 2.1 0.018 
50 0.105 6.0 40.186 -14.3 0.010 -0.7 0.021 
100 0.115 -3.7 40.313 -30.3 0.010 -2.4 0.033 
150 0.122 -14.4 40.598 -46.1 0.010 -1.6 0.049 
200 0.116 -25.9 40.783 -62.3 0.010 -1.5 0.067 
250 0.138 -33.6 41.005 -78.4 0.010 -3.3 0.086 
300 0.135 -41.0 41.316 -95.0 0.010 -1.0 0.103 
350 0.136 -53.7 41.210 -112.0 0.010 -1.1 0.119 
400 0.130 -61.8 41.013 -129.4 0.011 -2.6 0.129 
450 0.135 -76.4 40.468 -147.3 0.011 -3.1 0.135 
500 0.139 -89.0 39.675 -165.6 0.012 -4.4 0.136 
550 0.158 -105.3 38.524 176.1 0.012 -5.9 0.127 
600 0.165 -121.9 37.006 157.4 0.012 -8.2 0.114 
Thermal Data: У = +5 Vdc 
Thermal Besistatiós (0jo)................... XM Gau EL መ ЖЫ)... 185°C/W 
Transistor Power Dissipation (Ра)... лә. 0.048 ሃሃ 


Junction Temperature Rise above Case (Тіс) 
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WJ-A0531/SMA0531. ` 


Intercept Point 
60 
































A 50 
5 
т) е. 
& 30 4 = 
o 3rd Order 2-Tone = — 
£ 2nd Order 2-Tone 
20 2nd Order Harmonic me T 
10 
Frequency (MHz) 
S22 VSWR Gain 
Ang In Out (dB) 
149.0 1.15 1.60 31.8 
106.9 1.09 1.18 32.0 
81.2 hie 1.06 32.0 
68.8 1.16 1.04 32.0 
52.6 1.24 1.04 32.1 
60.9 1.26 1.07 32.1 
59.0 1.28 1.10 32.2 
51.8 1.26 1.14 32.2 
44.7 1.32 1.19 32.3 
36.2 1.31 1.23 32.3 
26.1 1.31 Lt 32.3 
14.5 1.30 1.30 32.3 
-0.2 1.31 1.81 32.1 
-15.6 1.32 1.32 32.0 
-33.8 1.38 1.29 31.7 
-58.7 1.39 1.26 31.4 
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A0611 / 
SMAO611 


5 to 600 MHz 
TO-8 CASCADABLE AMPLIFIER 


€ AVAILABLE IN SURFACE MOUNT 

€ LOW NOISE FIGURE: 3.2 dB (TYP) 

ቀ HIGH EFFICIENCY: 31 mA (TYP) at +5 Vdc 
€ HIGH OUTPUT POWER: 412.5 dBm (TYP) 








Specifications* 
Guaranteed 

Characteristics Typical . 0? to 50°C -54° to +85°C 
Frequency (Min.) 2-700 MHz 5-600 MHz 5-600 MHz 
Small Signal Gain (Min.) 15.0 dB 14.0 dB 13.5 dB 
Gain Flatness (Max.) +0.2 dB +0.6 dB +0.8 dB 
Noise Figure (Max.) 3.2 dB 3.8 dB 4.5 dB 
Power Output at 1 dB 

Compression (Min.) +12.5 dBm +11.0 dBm +10.5 dBm 
VSWR Input/Output (Max.) 1.4:1 18:1 1.9:1 
DC Current (Max.) at +5 Volts 31 mA 34 mA 36 mA 

። Е 




















*Measured in a 50-ohm system at +5 Vdc Nominal. 
Note: WJ-CA0611 is a standard WJ-A0611 installed in a miniature SMA connector housing and guaranteed over 0°C to 50°C 
temperature range. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Роіпї....................................................... +36 dBm (Typ.) 
Second Order Two-Tone Intercept Point ....................................................... -30 dBm (Typ.) 
ТИІКТ Әмет TWS- lone HHOrCODU PONI Liu. የም ዋቸ ፈንዱ ትች a a ЫН +24 dBm (Typ.) 


Absolute Maximum Ratings 


Storage Temperature ше u. ይዋ ንች ቸቸ ያ Dada үйлөн eria efie -62°C to +125°C 
Maximum Case Terme eii E ac a e ቸው ዋቸ ን ት a +125°C 
MANO OC RG йәй a ምንን ማው ነኛ. ቀዋ Ен ርሁ... 10 Volts 
Maximum: Continiieus RF በበ POWGF UU ll L poanien e онан ዳመ не: +10 dBm 
Maximum Short-Term RF Input Power (1 Minute Max.).................................... 50 Milliwatts 
Maximum POA POWBI d eo ዓዳ A E መዋ 0.5 Watt (3 usec Max.) 
"S" Series Burmin Temperature (Cabe)... ........... БАО н. н. theater mnes +125°C 


Weight approximately 2.0 grams (0.07 oz.) 





Outline Drawings 














А0611 . | 050 
| (1141) 01А: | 
Y 
0.200 
60) ) } 
—'— 0025 (0.63) 
! | 1 
! | | 40.001 
0.185 + 0.015 Қ-А) ЖЕ. "000.46 +0.02) DIA. 
(4.70 + 0.38) pos 70.0020 "965 
->| 0800 + 0.002 са 
(12.70) 
0.300+0.010 | 
(7.62 + 0.25) ሠ --- 
DIABC. | | 
GROUND 
50-OHM INPUT 
+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.005 (.13) UNLESS OTHERWISE SPECIFIED. 


SMAO61 po 












075 
1005 I .001 225 ->| |<. 050 TYP 
050 016 +.002 
1012 RADIUS ሃ 
200 
058 RADIUS ቶ 
350 Тан ТҮР 
| SS 
| ` 
170 0 TYP = 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED. 












PRODUCT LABEL AREA 
0.460 OUTPUT 
(11.68) —| |0375 түр (2) PLACES 0310 
0500 | ж (9.52) (7.87) 
ከ | +VDC qu 
KJ ፪ n0 POD 
р П ВЕ СОММЕСТО ТЕАМ. 1 1 
0.310 INPUT SMA JACK (FEMALE) «- 0500 
(7.87) (2) PLACES 0.460 (12.70) 





MOUNTING (11.68) 
~ SURFACE 0.460 + 0.010 
(11,68 + 0.25) — “> 






MOUNTING HOLE 





2-56 UNC-2B X 0.15 (3.8) DEEP 
a THREADED INSERT 
0.810 + 0.010 (4) PLACES 
(20.57 + 0.25) H 
| © -- 

ገ 11 |. 0320: 0.010 

0.095 _, (8.12 + 0.25) 

(2.41) 0.250 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED. 
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Typical Performance at 25°C WJ-A0611/SMA0611 
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Typical Automatic Test Data 


Linear S-Parameters (Voc = +5 Vdc) 





Frequency 511 521 512 522 VSWR Gain 
(MHz) Mag Ang Mag Ang Mag Ang Mag Ang In Out (dB) 
1 0.294 -45 4.267 -142 0.080 38 0.313 -178 1.83 1.91 12.6 

2 0.188 -36 4.767 -158 0.089 20 0.194 150 1.46 1.48 13.6 

5 0.123 -46 5.641 -169 0.101 11 0.127 75 1.28 1.29 15.0 
10 0.087 -33 8.725 -176 0.103 4 0.092 47 1.19 1.20 15.2 
50 0.058 -16 5.750 171 0.104 -4 0.085 9 1.12 1.19 152 
100 0.065 3 5.715 161 0.104 -11 0.080 4 1.14 1.18 15.1 
200 0.050 16 5.631 142 0.102 -22 0.072 8 1.11 1.16 15.0 
300 0.064 29 5.612 123 0.102 -34 0.065 12 1.14 1.14 15.0 
400 0.067 37 5.586 104 0.101 -46 0.049 17 115 1.10 14.9 
500 0.133 30 5.655 85 0.100 -59 0.023 58 1.31 1.05 15.1 
600 0.167 12 5.715 64 0.097 -73 0.057 135 1.40 1.12 15.1 
700 0.236 12 5.768 42 0.091 -89 0.149 140 1.62 1.35 15.2 


Thermal Data: Vee = +5 Vdc 


Thermal ñesistance (Ojo)... р ጋ ገ) ባስ አቁ асана аркан тане т ria: 185°C/W 
Transistor Power Dissipation (Ра) Z... U ВОЕН ከ ena 0.123 W 
Junction Temperature Rise above Case (Тіс) D ааыр PEE PEPEE PEENE TP 23°C 
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ҮШ) A1031/ 
= SMA1031 


10 to 1000 MHz 
TO-8 CASCADABLE AMPLIFIER 


ቀ AVAILABLE IN SURFACE MOUNT 

ቀ HIGH EFFICIENCY: 36 mA at +5 Vdc 

€ LOW NOISE FIGURE: 2.7 dB (ТҮР) 

ቀ HIGH GAIN, TWO STAGES: 28.5 dB (ТҮР) 
€ MED OUTPUT POWER: +10 dBm (TYP) 





Outline Drawings 


A1031 






































































za Up a 
| በ1414. ' | 
ә . ° ж 
Specifications TM E 
Nux mici | Ба 0.025 (0.63) 
| Guaranteed 0.185+0.015 | | +0.001 0.02 
Characteristics Typical 0° to 50°C -54° to +85°C ee ome 1. и P 
(12.70) 
DIA. 
Frequency (Min.) 5-1100 MHz 10-1000 MHz | 10-1000 MHz (822029 — - 
Small Signal Gain (Min.) 28.5 dB 26.5 dB 26.0 dB ш GROUND 
Gain Flatness (Max.) +0.4 dB +0.8 dB +1.0 dB ን oe 
Noise Figure (Max.) 2.7 dB 3.5 dB 4.0 dB `0 
Power Output at 1 dB # DC VOLTAGE ~ oN КІ ie 
Compression (Min.) +10.0 dBm +9.0 dBm +8.5 dBm бл 
VSWR Input/Output (Мах.) «1.51 1.9:1 2.0:1 DIMENSIONS ARE IN INCHES (MILLIMETERS) 
DC Current (Max.) at +5 Volts 36 mA 39 mA 42 mA 5 à рка 
*Measured in a 50-ohm system at «5 Vdc Nominal. SMA1031 Ар ፐ 
Note: WJ-CA1031 is a standard WJ-A1031 installed in a miniature SMA connector housing and guaranteed over 0°C to 50°C nm 
temperature range. IN OUT 
RJ | 
0 N/C .450 
Typical Intermodulation Performance at 25°C о 
i a 225 >ሙ| |<—.050 TYP 
Second Order Harmonic Intercept Point... +39 dBm (Typ.) 050 уйе 
Second Order Two-Tone Intercept Point....................................................... +33 dBm (Typ.) D À 200 
Third Order Fwo-Tone intercept POM ...........255..1............ 52... 1495575860 +22 dBm (Typ.) | 350 uc 31 ከዋ 
| 
470 0 ዞ a5 
Absolute Maximum Ratings OO Cee UR 
Storia Tipe BOE. a абы ጣፍን ንለምን ም -62°C to +125°С ሠል1031 (20.82) 
Maximum Case Тетрегаішиге..................................................1...1............. ገገ” +125°C y 29 PRODUCT LABEL AREA 
Maxim М ац 00 ሸን ы Ta a ጸፍ RR +10 Volts ase |Ж 
Maximum Continuous HF Input Ромег .............................. baas re bee +10 dBm : РЕ НЕЕ" 

š , ad —> |< (9592) ТҮР (2) PLACES 0.310 
Maximum Short-Term RF Input Power (1 Minute Max.).................................. +50 Milliwatts | «DC | ነ M 
Maximum Реа POWDBE... u... rho etn nnno ADEM SEMI есікке 0.5 Watt (3 usec Max.) ፪ ሸ HA ap 
“Өн Sales Born-In Tamera (S686)-..... ARS ስን ው вяне +125°C "asm Мт. ВСЕ) — AME 

(7.87) (2) PLACES 0460 (12.70) 
MOUNTING (11.68) 
А А SURFACE 0.460 + 0.010 а, ቻል 
Weight approximately 2.0 grams (0.07 62.) (11880259 —— ን ia 
(4.57) ” 2-56 UNC-2B X 0.15 (3.8) DEEP 
0.810 +0. T. БСҮ SERT 
8100. Е 


(20.57 + 0.25) | 
9 

— 0.320 + 0.010 

(8.12 + 0.25) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED. 
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Typical Performance at 25°C WJ-A1031/SMA1031 
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Typical Automatic Test Data 


Linear S-Parameters (Voc = +5 Vdc) 


Frequency 511 521 512 522 VSWR Gain 
(MHz) Mag Ang Mag Ang Mag Ang Mag Ang In Out (dB) 
1 0.709 -47.3 16.275 82.4 0.010 15.6 0.242 173.8 5.87 1.64 24.2 
2 0.413 -75.9 23.899 46.2 0.009 20.1 0.125 117.7 2.41 1.28 27.6 
5 0.136 -81.6 26.834 17.4 0.012 13.9 0.037 81.6 1.32 1.08. 28.6 
10 0.063 -70.5 27.138 6.5 0.012 6.7 0.022 75.0 113 1.05 28.7 
50 0.034 -37.1 27.506 -11.6 0.013 -2.5 0.023 34.4 107 1.05 28.8 
100 0.031 -38.8 27.337 -26.3 0.013 -2.5 0.027 2b 1.00 1.06 28.7 
200 0.032 -70.0 27.656 -53.3 0.013 -9.3 0.035 29.6 Оет 28.8 
300 0.032 -116.3 27.699 -80.0 0.013 -14.1 0.051 19.2 107 1.11 28.9 
400 0.026 157.8 28.183 -108.4 0.014 -19.0 0.070 14.9 105...1.15 29.0 
500 0.060 114.2 28.431 -137.4 0.015 -26.9 0.079 8.5 115-- ‹1ቭ 9.1 
600 0.087 84.0 28.357 -165.8 0.016 -33.8 0.091 0.3 119 1.20 29.1 
700 0.114 47.9 27.980 163.7 0.017 -43.8 0.104 -5.2 የ26 ©: 123 28.9 
800 0.107 23.8 27.998 134.1 0.018 -53.ረ 0.103 -2.8 le Spee 28.9 
900 0.061 -4.9 ረ7.871 102.2 0.020 -65.0 0.112 7.8 EIo feo 28.9 
1000 0.062 176.8 27.362 67.4 0.021 -80.2 0.181 18.0 113 1.44 28.7 
1100 0.283 122.8 26.640 27.4 0.023 -99.3 0.336 11.4 1.79 2.01 28.5 


Thermal Data: Vee = +5 Vdc 


Thermal Resistance (біс) dicted мы Долы ፡፡. ቹም መ олды 160°C/W 
Transistor Power Dissipation (Ра)............................................................................ 0.103 W 
Junction Temperature Rise above Case (Тіс) — — бен анек ша ДЫ Бабын 16°С 
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y A1211/ 
= SMA1211 


10 to 1200 MHz 
TO-8 CASCADABLE AMPLIFIER 


ቀ AVAILABLE IN SURFACE MOUNT 

Ф HIGH EFFICIENCY: 16 mA at +5 Vdc 

€ LOW NOISE FIGURE: 2.8 dB at 5 Vdc (TYP. 

% LOW CURRENT DRAIN: 15.5 mA at 5 Мас 

ቀ MED OUTPUT POWER: +11 dBm at 8 Vdc (TYP) 
ቀ MED 3RD ORDER IP: +25 dBm at 8 Vdc (TYP) 





Outline Drawings 


que 


* 450 DA. E 


Specifications* 
08 o қ —— 0.025 (0.63) 
Guaranteed " 
Characteristics Typical 0° to 50°C -54° to +85°С +0001 























































СЕТТІ s Ж. 0018 000205 1 Py DIA. 
Frequency (Min.) 5-1300 MHz 10-1200 MHz 10-1200 MHz ы тисс. [= 
0 
Small Signal Gain (Min.) meer 
Мос = +5 Vdc 14.0 dB 12.5 dB 12.0 dB ee m 
Мес = +8 Мас 14.5 dB 12.5 dB 12.0 dB | GROUND 
Gain Flatness (Max.) 50-OHM INPUT —~ ር ን 
Vec = +5 Мас +0.3 dB +0.6 dB +0.8 dB m 
Мес = +8 Vde +0.4 dB +0.8 dB +1.0 dB መሸታ D / 
А š + DC VOLTAGE Жа 4g + 3° 
Noise Figure (Max.) 6:8 
Voc = +5 Vdc 2.8 dB 3.5 dB 4.0 dB 
Neo = te tee | 3.0 dB 42 dB 45 dB ine E ፡ 
Power Output at 1 dB Comp. (Min.) 
Voc = +5 Мас +6.0 dBm +5.0 dBm +4.5 dBm 
Vec = +8 Vdc +10.7 dBm +9.5 dBm | 49.0 dBm SMA121 1 
VSWR Input/Output (Мах.) | 
Vag = +5 Мас <1.4:1 1.9:1 2.0:1 à ai 
Voc = +8 Мас «1.53 2.0:1 e Ж | 
DC Current (Max.) iid ae 
Vec = +8 Vdc 26 mA 30 mA 32 mA ji | МЈ 
: m 016 + .002 
*Measured in а 50-ohm system at +5 Vdc Nominal. Kt QNS rods 
Note: WJ-CA1211 is a standard WJ-A1211 installed in a miniature SMA connector housing and guaranteed over 0°C to 50°C 058 RADIUS ! 
temperature range. | መ аны 
| E 
Typical Intermodulation Performance at 25°C жд TP 57% 
Мос = +5 Мас Уос = +8 Мас 2010 (25) UNLESS OTHERWISE SPECIFIED. 
Second Order Harmonic Intercept Point (Typ.) ............................... +33 UBM ............. +36 dBm 
Second Order Two-Tone Intercept Point (Typ.)................................ E27 OBL uu +31 dBm CA1211 T 
Third Order Two-Tone Intercept Point (Typ.).................................... +20 dBm.............. +25 dBm k; l- 


Absolute Maximum Ratings 























SOTA АДИС ооо T ce ыы ንክ የ ፍየ ገ. mU ERES or Fortin dtr 5. - |- 935 түр @ መ OUTPUT озю 
ШОЛ n S S S OA u አቸ በቸ бын አ ። ወክየ ባክህ ክን ንው ው nana ex Есе Бы 
Maximal Ge 1a. E ЖИМИ ИНИ ችንን ና ና ለኛ ና ዓት ን EVO UNS BUE Set ERU vi UNE 
Maximum Contnueus-HPE TRUE POWGE ዘበና ችዋ ማንንና ናትን ቸም +10 dBm m PET እንያ а аз: 388, TERM. \ 
Maximum Short-Term RF Input Power (1 Minute Мах.)............................................ +50 Milliwatts 787) PLACES LH e c tae 
аа а РЕ ШӨ u cm EU ved itis dpi erae ru ተች ው aon RP a iain um s ER 0.5 Watt (3 usec Max.) MOUNTING (11.68) 
ins 4 Š SURFACE v ein m 
S" Seres BONEN Termperature (OBSQ) በዘቸዋ። ባባ ቸቸችን፡፡፡ аа аена ንንን ዓባ ማም ቸም” +125°C (11. ЗИ к-на 
П (457) ” ERE X0.15 1a 8) DEEP 
. š 0.810 + 0.010 (4) PLACES 
Weight approximately 2.0 grams (0.07 oz.) (2087 #025) | 
| ገ + 0.010 
0.095 , + 0.25) 
(2.41) 0250 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED. 
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Typical Performance at 25°C 
Small Signal Gain 


cc? 45 Vdc 


መ. 
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Noise Figure 
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Veg = +5 Vde 
d^ 200 400 600 800 1000 1200 1400 1600 O 200 40 600 800 1000 1200 1400 
Frequency (MHz) Frequency (MHz) 

Typical Automatic Test Data 

Linear S-Parameters (Voc = +5 Vdc) 

Frequency 211 $21 $12 
(MHz) Mag Ang Mag Ang Mag Ang Mag 
1 0.294 -90.9 4.884 -162.1 0.096 127 0.319 
2 0.189 -117.3 5.128 -170.7 0.107 8.5 0.213 
5 0.142 -147.3 5.262 176.3 0.112 3.6 0.164 
10 0.138 -162.9 5.304 179.3 0.115 1.8 0.148 
50 0.137 Whe 5.299 172.5 0.117 -3.0 0.146 
100 0.131 172.1 5.284 165.1 0.116 -4.1 0.130 
200 0.120 159.1 5.281 149.7 0.114 -12.4 0.132 
300 0.099 147.9 5.294 134.6 0.123 -17.2 0.147 
400 0.072 136.5 5.292 119.4 0.123 -22.7 0.128 
500 0.033 124.3 5.315 103.6 0.128 -30.2 0.137 
600 0.003 -71.7 5.295 87.0 0.128 -38.8 0.134 
700 0.044 -86.8 5.287 71.0 0.134 -45.0 0.128 
800 0.083 -101.6 5.241 55.0 0.139 -53.6 0.121 

Thermal Data: Voc = +5 Vdc 

18:11:18. ал а-ы 2 ERES 184°C/W 

Transistor Power Dissipation. (Pd) ............................ eese aa a aaa 0.051 W 

Junction Temperature Rise above Case (Тіс) bau қынынан кейиді ለ ና ИСТОН ው 9°C 
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WJ-A1211/SMA1211 


Intercept Point 


3rd Order 2-Tone 
2nd Order 2-Tone 
2nd Order Harmonic — 








Intercept Point (dBm) 
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፳ 
ይ 30 
j 
€ 20 | 3rdOrder2-Tone ሙሙ 
2nd Order 2-Tone 
2nd Order Harmonic — Vee = +8 Vde 
ES 200 400 600 800 1000 1200 1400 
Frequency (MHz) 
522 VSWR Gain 
Ang In Out (dB) 
159.0 1.83 1.94 13.8 
155:1 1.47 1.54 14.2 
162.2 1.33 1.39 14.4 
163.8 1.32 1.35 14.5 
163.3 1.32 1.34 14.5 
162.0 1.30 1.30 14.5 
142.3 1.27 1.30 14.5 
122.3 Tike. 1.34 14.5 
101.1 1.15.. ...4.ፎ9 14.5 
798 1.07 1.32 14.5 
59.9 1.01 1.31 14.5 
41.1 1.09 1.29 14.5 
23.1 1.18 1.27 14.4 
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Wy А1212/ 
= SMA1212 


100 to 1200 MHz 
TO-8 CASCADABLE AMPLIFIER 


ቀ AVAILABLE IN SURFACE MOUNT 

€ VERY LOW NOISE: 1.8 dB (TYP) 

ቀ HIGH OUTPUT POWER: 19 dBm (TYP) 
ቀ HIGH POWER ADDED EFFICIENCY: 20% 


Specifications” 
Guaranteed 

Characteristics Typical 0° to 50°C -54° to +85°C 
Frequency (Min.) 100-1200 MHz | 100-1200 MHz 100-1200 MHz 
Small Signal Gain (Min.) 14.0 dB 12.5 dB 11.5 dB 
Gain Flatness (Max.) +0.6 dB +1.0 dB +1.2 dB 
Noise Figure (Max.) 1.8 dB 2.3 dB 2.7 dB 
Power Output at 1 dB 

Compression (Min.) +19 dBm +17 dBm +16 dBm 
VSWR Input/Output (Max.) 1.8:1 222 21 
DC Current (Max.) at +5 Volts 70 mA 75 mA 85 mA 





*Measured in а 50-ohm system at +5 Мас Nominal. 
Note: WJ-CA1212 is a standard WJ-A1212 installed in a miniature SMA connector housing and guaranteed over 0°C to 50°C 
temperature range. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic MIO COC PONE sasha ከ еее ባችን ው nna +46 dBm (Typ.) 
Sécond Order Two-Tone Intercept Роіпт..........!..........22.....21..22.2.27 2.2.01... +40 dBm (Typ.) 
Third Order Two-Tone Intercept Роіпе...62%.............................1142............-. +29 dBm (Typ.) 


Absolute Maximum Ratings 


Storage Temperature.o.......... pa... SU Ra. аеннан Re -62°C to +125°C 
Maximum Case Temperalure......$;53:..:.. 5 MEE (eee Ier ያና ed +125°C 
Мәхітиіт DO Waa GODS. i.e... ШЕШІ... ቁዋ ጆሪ. ዓና ናና... ማንን ገ 8 Volts 
Maximum Continuous BF Input PoWer i.i. Su Nu... JJ ............ Анне +13 dBm 
Maximum Short-Term RF Input Power (1 Minute Max.) .................................... 50 Milliwatts 
Maumam Paesi PONO CS И ина и CYP aa a ማቸ ъан анаан መ 0.5 Watt (3 usec Max.) 
"S Seriös ВЫЙТИ Tomp oratio (В) «qud epe n I aee tern rhe ra ar ቀች ኣቱ +125°C 


Weight approximately 2.0 grams (0.07 62.) 





Outline Drawings 














A1212 - | 0 
| (1141) DIA. | 
Y 
0.200 
60). ) | 
FANE ስው ХАЖ — 0025 (0.63) 
Í | [ 
ተ | | +0.001 
0.185 + 0.015 -:114-- 0.018 ለ ስለ3(0.46 +0.02) DIA. 
(4.70 + 0.38) 20002 "065 
0.500 + 0.002 = 
(12.70) 
DIA. 
0.300 + 0.010 | 
(7.62 + 0.25) —>| ፦፦ 
DIA. B.C. | 
GROUND 
50-OHM INPUT 50-OHM OUTPUT 
$ 0.033 
о) 
+ DC VOLTAGE 
0.031 ж 45 +3 
(0.79) 
ТҮР 


DIMENSIONS ARE ІМ INCHES (MILLIMETERS) 
+.005 (.13) UNLESS OTHERWISE SPECIFIED. 


SMA1212 BIAS 
450 — 
IN OUT 
ж | 
0 NC .450 
075 
4— 050 ТҮР 











.005 | 001 225 


016 +.002 
Y 


012 RADIUS 
== 200 
058 RADIUS ቶ 
350 ES TYP 
` 


` 
170 0 TYP ж 45° 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED. 


CA1212 | Quen | 


PRODUCT LABEL AREA 







TPUT 


« 0.375 OU 
TYP (2) PLACES 
884 | (7.87) 


+VDC 





ж GND 
RF CONNECTOR TERM. Fu 
SMA JACK (FEMALE) = ሐበ 
ш 0.460 (12.70) 
MOUNTING 11.68 
SURFACE 0.460 + 0.010 [ (11.68) 








(11.68 + 0.25) ———* 
MOUNTING HOLE 

2-56 UNC-2B እ 0.15 (3.8) DEEP 
THREADED INSERT 

(4) PLACES 


>| 


0.180 
, (457) 





0.810 + 0.010 
(20.57 + 0.25) 
D 
t? „_ 0.320 + 0.010 
0. (8.12 + 0.25) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED. 
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Typical Performance at 25°C 


Small Signal Gain Power Output (1ав Gain Compression) 
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Typical Automatic Test Data 


Linear S-Parameters (Vec = +5 Мас) 


Frequency 211 521 512 
(МН2) Mag Ang Mag Ang Mag Ang Mag 
50 0.391 -24 4,757 -164 0.088 -13 0.241 
100 0.295 -28 5.627 -175 0.074 -17 0.277 
200 0.230 -25 5.976 167 0.065 -16 0.290 
300 0.206 -24 6.003 159 0.063 -17 ^ 0.289 
400 0.187 -21 5.983 143 0.063 -18 0.279 
500 0.176 -22 5.940 133 0.064 -22 0.271 
600 0.166 -22 5.867 122 0.065 -25 0.263 
700 0.154 -21 5.724 112 0.066 -29 0.244 
800 0.139 -23 5.669 103 0.068 -34 0.245 
900 0.123 -19 5.612 92 0.068 -38 0.242 
1000 0.117 -17 5.535 83 0.070 -42 0.236 
1100 0.111 -14 5.425 73 0.071 -47 0.220 
1200 0.106 -10 5.312 63 0.073 -52 0.213 
1300 0.105 -5 5.192 53 0.075 -57 0.208 
1400 0.100 -0 5.054 43 0.076 -63 0.199 
1500 0.100 6 4.947 34 0.078 -69 0.193 
1600 0.101 16 4.813 24 0.080 -75 0.182 
1700 0.093 28 4.667 15 0.081 -81 0.167 
1800 0.105 41 4.543 5 0.082 -88 197 
1900 0.121 5 4.394 -3 0.083 -95 0.145 
2000 0.150 65 4.274 -13 0.083 -103 0.123 
Thermal Data: Vee = +5 Мас 
Thermal Resistance (64с)......................................................................22.22.2... 182°C/W 
Transistor Power Dissipation (Ра)..........................................................-............... 0.147 ነሃ 
Junction Temperature Rise above Case (Тіс) ንሻችችኬ። ጋ ፓ ችኝ оны see S በው መብ 26°C 
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W]-A1212/5MA1212 ` 


Intercept Point 























| 3rd Order 2-Tone 
2nd Order 2-Топе .-.. 
2nd Order Harmonic — 


Intercept Point.(dBm) 




















1300 
Frequency (MHz) 
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! 00 300 50 700 900 1100 1300 1500 
Frequency (MHz) 
$22 VSWR Gain 
Ang In Out (dB) 
-95 2.28 1.63 13.5 
-135 1.83 1.76 15.0 
-166 1.59 1.82 456 
178 1.52 1,81 15.6 
167 1.46 1.77 15.5 
158 143. 174. 155 
151 1.40 171 15.4 
146 1.36 1.64 15.3 
142 1.32 1.65 15.1 
132 1.28 1.64 14.9 
127 1.26 1.62 14.9 
122 1.25 1.56 147 
115 1.28 1.54 14.5 
110 1.23 152 14.3 
104 1.22 1.50 14.1 
97 1.22 1.47 13.9 
19 1.22 1.44 13.6 
84 1.20 1.40 13.4 
73 1.23 1.37 13.1 
64 1.37 1.34 12.9 
49 1.35 1.28 12.6 
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A3010 


10 kHz to 2500 MHz 
TO-8 CASCADABLE AMPLIFIER 


GAIN: 9.5 dB (TYP) 

DC COUPLED* 

+/- 1 dB GAIN FLATNESS 

HIGH DRIVER OUTPUT LEVEL: +18 dBm 
INPUT/OUTPUT MATCH: < 2.0:1 (TYP) 


ቀቀቀቀቀ 


Specifications** 


Characteristics | 
Frequency Range, MHz 
Small Signal Gain, dB (Min.) 
Gain Flatness, dB (Max.) 
Output Power @ 1 dB Compression, dB (Min.) 
Input VSWR 


Output VSWR 


DC voltage — positive ТЕЗ 
Current — positive (Max.) 140 mA 
DC voltage — negative 
Current — negative (Max.) 





* Input and output blocking capacitors required — 0.36 pf nominal. 
** Measured in а 500 system at +12 VDC, -5.2 VDC, unless otherwise noted. 





Guaranteed 
+25°C to +85°C 


0.010-2500 


8.0 
+/- 1.2 
+17 
2.3.1 
gi9. 1 
12 V 
155 mA 


-5.2 V 
20 ጠል 


Outline Drawing 

















A3010 
. 0450 , 
(11.41) 

0.200 | 
(5.08) | rr Ж 0.025 

| PROS [ oR 

4.70 + 0.38) ml 
; +0.02 
A —> [ሩ+- 0018 -0.002 (0.45 * gs) DIA. 
| 0.500+0.002 | <— 
(12.70 + 0.05) 
DIAS: 1 
0.300 + 0.010 
DIA. — 
+ 
(7.62 + 0.25) መ 
Р 25-OHM 
50-OHM INPUT ቀ ተ] 
+ DC CONTROL 
VOLTAGE 
-DC VOLTAGE 
(0.79) 
TYP 
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Typical Performance at 25°C 
Input VSWR vs. Frequency 
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PA38 / SMPA38 


200 to 2000 MHz 
TO-8 CASCADABLE AMPLIFIER 


ቀ AVAILABLE IN SURFACE MOUNT 

€ WIDE BANDWIDTH: 200-2400 MHz (TYP) 

€ HIGH OUTPUT LEVEL: «23.0 dBm (ТҮР) 

€ LOW NOISE FIGURE: 4.0 dB (ТҮР) 

€ HIGH THIRD ORDER INTERCEPT POINT: 
+34 dBm (TYP) 


Specifications” 


Guaranteed 
0° to 50°C 


Characteristics Typical 


Frequency (Min.) 200-2400 MHz | 200-2000 MHz | 200-2000 MHz 





Small Signal Gain (Min.) 10.0 dB 8.5 dB 8.0 dB 
Gain Flatness (Max.) +0.3 dB +0.7 dB +1.0 dB 
Noise Figure (Max.) 4.0 dB 4.7 dB 5.2 dB 
Power Output | 
at 1 dB Compression (Min.) -23.0 dBm -21.5 dBm -21.0 dBm 
VSWR (Max.) | 
Input a AF 1.9:1 2.0:1 
Output 15:1 1.9:1 2.001 
DC Current (Max.) at +15 Volts 150 mA 158 mA 160 mA 
* Measured in a 50-ohm system at +15 Vde Nominal. 
Notes: 
1. WJ-CPA38 is a standard WJ-PA38 installed in a miniature SMA connector housing and guaran- 
teed over 0°C to 50°C temperature range. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intereept POI: с U... L rrr et mean +60 dBm (Typ.) 
Second Order WE- TONE: Intercept РОЛЕ... lulu l AT ener a +55 dBm (Typ.) 
Third Order: TWO Tone Inter GBpEU ОШ. ы E L soon «፳ክወክለቹበቱወሐ reri +34 dBm (Typ.) 
Absolute Maximum Ratings 
Siongo Ter TO Тос scu rats ren on ውለን ад wenn ИГ, -62°C to +125°C 
Maximum. Caso ТӨЕШрета:;........................6%..өзб еее ааа аа бозан P muni eran Сазан ыраны, 85°C 
Maximi BG МОВЕ о ምችት ደላ ዋንን ምያ ተ ын ийын rev esa id +16 Volts 
Maximum Continuous RF-Input POWwelr sS ea L L. u nente tnr rennen hans +17 dBm 
Maximum Short Term RF Input Power (1 Minute Max.)............................ 100 Milliwatts 
Maximum Pes FONE TL hole cng drea oso ces ሞቸ ን ገዋን баллада 1 Watt (3 usec Max.) 
"S" Series Burn-In Temperature (Case) .................................................................. 85°C 


Weight approximately 2.0 grams (0.07 о2.) 


PA38 Р 


-54°С to +85°C 


CPA38 


See note 1 






MOUNTING 





Outline Drawings 











0.450 
(4 DI ፦ 
Y 
0.200 
(6.08) ) } 
— 0025 (0.63) 
| 1 
1 | +0.001 
0.185 + 0.015 — | |«— 0.018 "o 'qq9(0.46 *0.02) DIA. 
(4.70 + 0.38) 22 "06 





0.500 + 0.002 m “р 
(12.70) 
DIA. 
0.300+0.010 | | 


چ 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.005 (.13) UNLESS OTHERWISE SPECIFIED. 


SMPA38 













BIAS 
450 — 
IN OUT 
| | 
0 NC 450 
075 
005 + .001 25 ->| |«—.050 TYP 
| 5 
050 016 + 002 
1012 RADIUS Y 
200 
1058 RADIUS ቶ 
350 Тан ТҮР 
| ነ ^ 
031 
170 0 ТҮР 15° 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED. 


on PRODUCT LABEL AREA 





OUTPUT 
= (9.59) ТҮР (2) PLACES | 0310 
| | (7.87) 











RF CONNECTOR 
INPUT SMA JACK (FEMALE) 
(2) PLACES 












SURFACE 0.460 + 0.010 | | 
(11.68 3-0.25) ——*| |= 
0. MOUNTING HOLE 
(4.57) 2-56 UNC-2B X 0.15 (3.8) DEEP 
Y THREADED INSERT 
0.810 + 0.010 (4) PLACES 
(20.57 + 0.25) | | 
s CH 
ІЗ 0.320 + 0.010 
005 71, 17 (8.12+0.25) 
(241) 0250 


(6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED. 
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Typical Performance at 25°C WJ-PA38/SMPA38 



























Gain Noise Figure VSWR 
11 5.0 2.0 
== ITIL ቿ 
ш 
40 = 2 INPUT OUTPUT 
ርጋ ጋ ሥሥ 
| "t Vee = +15 Vde > 
z 10 "ES 
z ur 
ሟ co 
= 200 500 1000 1500 2000 2200 
° 100 200 500 800 1100 1400 1700 2000 2300 FREQUENCY — MHz 
200 500 1000 1500 2000 2200 FREQUENCY - MHz 
FREQUENCY — MHz 
Intercept Point 
со 
" т 10 
ш 
ፎ 
со = 
3 ፳ E 
п. со 
= 10 ሠ ት 
< e = 
ር2 = => 
Vec = +12 Vdc = ү 
9 100 200 500 800 1100 1400 1700 2000 2300 3 
100 200 500 1000 1500 2000 2200 FREQUENCY — MHz 23 
FREQUENCY — MHz ж 
Power Output 20 
š : p 100 200 500 800 1100 1400 1700 2000 2300 
Typical Automatic Test Data qe FREQUENCY - MHz 
= . 
ЕР = 
Vec = 15.0 V > 23.0 X. i Vec = 12.0 V 
—— E EA EN A s ie tuba ፦ —————————-_——-— „т=ш=. 
Егедиепсу VSWR VSWR GAIN = 220 Егедиепсу VSWR VSWR GAIN 
MHz IN OUT DB ni MHz IN OUT DB 
— rnc ር ሽር SU ВВ. — ЖАНЫ SRL E HR EDEB 
2.0 3.2 1.6 5 © 310 20 3.1 1.4 1.1 
5.0 2.6 1.3 2.8 m еч: 5.0 2.6 1.4 2.9 
100 24 15 40 100 200 500 800 1100 1400 1700 2000 2200 100 24 16 41 
50.0 157 1.4 8.8 FREQUENCY - MHz 50.0 1,7 1.4 8.8 
100.0 1.4 1.3 9.7 100.0 1.4 1.3 9.7 
200.0 7:3 1.2 10.1 200.0 1.3 1:2 10.1 
300.0 1.3 1,2 10.1 300.0 1:3 1.3 10.1 
400.0 1.3 172 10.3 400.0 1.4 1.3 10.3 
500.0 1.3 1.2 10.3 500.0 1.4 1.3 10.3 
600.0 1.4 1:2 10.4 600.0 1.4 1.3 10.3 
700.0 1.5 1:2 10.4 700.0 1.5 1.2 10.4 
800.0 1.5 1.2 10.4 Thermal Data: Vig = +5 Vdc 800.0 1.5 12 10.4 
900.0 1.5 1.2 10.4 900.0 1.5 Ta 10.4 
1000.0 1.5 1.2 10.4 ! | 1000.0 1.5 1.2 10.4 
11000 15 12 104 Thermal Resistance i POTE 125.8°C/W 1100.0 15 12 10.4 
1200.0 1.5 1.3 10.3 Tran istor Р wer Di i j 1200.0 1.5 1:2 10.3 
Gas pe 12 i5: s owe ssipat ОПП L S y, Ein 0.578 W 19606 ት De ae 
1400.0 1.5 1.3 10.2 Junction Temperature Rise above Case (Tic) «dita 72°C 1400.0 1.5 1.3 10.2 
1500.0 1.4 1.3 10.1 1500.0 1.4 1.3 10.1 
1600.0 1.4 1.3 10.0 1600.0 1.4 ks 10.0 
1700.0 1.8 1:3 10.1 1700.0 1.4 1.3 10.1 
1800.0 1.3 1.3 10.1 1800.0 1:3 1.3 10.1 
1900.0 1.3 1.3 10.3 1900.0 13 1:8 10.3 
2000.0 1.4 Lo 10.4 2000.0 1.4 1.6 10.4 
2100.0 1.4 3 10.5 2100.0 1.4 1.4 10.5 
2200.0 1.5 1.4 10.4 2200.0 1.4 1.5 10.4 
ео. E ee 0 
Linear S-Parameters Linear S-Parameters 
eee e EL ا‎ ጨር SEA 
Frequency $11 $21 512 522 Frequency 511 521 512 522 
MHz MAG ANG MAG ANG MAG ANG MAG ANG MHz MAG ANG MAG ልክዕ MAG ANG MAG ANG 
MAG ANG MAG ANG MAG АМ 
2.0 528 -23 1.063 -122 142 62 238 -122 2.0 511 —23 1.140  -126 153 58 166 —116 
5.0 445 —16 1.381 —147 178 24 144 24 5.0 437 —15 1.391 —149 180 21 171 11 
10.0 419 —18 1.593 -152 181 8 212 -8 10.0 416 —17 1.600 -153 181 7 227 -14 
50.0 260 -37 2.752 -164 153 -9 166 -90 50.0 256 -37 2747 -165 150 -10 177 ይዜ 
100.0 172 -38 3.064 -178 139 -11 132 -132 100.0 178 -37 3.056 -178 137 -11 146 -136 
200.0 134 -33 3.187 167 134 —13 109 —168 200.0 139 -33 3.182 167 131 -13 124 -171 
300.0 133 -30 3.195 156 134 -17 100 -180 300.0 137 —29 3.201 156 131 —17 116 176 
400.0 .144 -33 3:277 146 .133 ፦23 .107 174 400.0 .151 -33 3.275 146 .130 —22 .120 168 
500.0 .149 -38 3.282 136 182 —28 .106 164 500.0 .152 -39 3.271 136 .129 -27 .119 158 
600.0 .166 —44 3.297 124 .130 -32 .103 157 600.0 .169 -45 3.284 125 .128 -31 ‚114 150 
700.0 187 -52 3.303 114 .128 -37 .102 154 700.0 .188 —53 3.294 115 127 -36 110 145 
800.0 .198 -66 3.319 104 127 -42 100 148 800.0 205 -66 3.303 104 126 -40 .105 — 139 
900.0 .199 —76 3.315 94 .126 —47 .099 141 900.0 .200 -77 3.309 94 .125 -45 .103 131 
1000.0 .206 —87 3.330 83 .124 —51 .106 134 1000.0 .208 —89 3.304 84 .124 —49 .107 124 
1100.0 .208 —101 3.306 73 .123 —57 .110 126 1100.0 .210 —101 3.293 74 .124 -54 .108 116 
1200.0 .197 —115 3.285 63 lee —63 411 113 1200.0 .206 -114 3.283 64 .123 —60 .109 103 
1300.0 .198 —129 3.265 53 .120 —69 M17 97 1300.0 .199 —129 3.261 53 .121 —66 .115 86 
1400.0 .186 -147 3.228 42 118 —74 .123 80 1400.0 .196 —144 3.226 42 .121 -72 127 70 
1500.0 T3 1 —163 3.210 31 .116 -79 .125 63 1500.0 .174 —160 3.210 32 .119 -77 .124 52 
1600.0 .168 175 3.175 20 .115 —85 .129 42 1600.0 .163 179 3.168 21 Pi FA -82 .129 21 
1700.0 .144 154 3.191 10 111 -90 491 21 1700.0 4150 ' 156 3.202 11 116 -87 .134 10 
1800.0 .139 129 3.202 0 .108 -94 131 1 1800.0 .140 129 3.213 1 114 -92 .134 -11 
1900.0 .139 97 3.259 —13 .107 —98 .127 —21 1900.0 .146 98 3.256 —11 118 -96 193 -35 
2000.0 .162 66 3.294 -24 107 -102 182 -45 2000.0 157 66 3.293 -22 115 ' -100 .139 -58 
2100.0 2172 32 3.333 -37 108 -107 .146 -71 2100.0 .164 33 3.348 -36 116 -106 .156 -84 
2200.0 198 6 4300 ^ 251 111 -112 180 -96 2200.0 183 10 3.306 -50 118 -110 190 — -106 
LENS UM ON ANNE NES] 0 2-90 A 018 -110 ;. .190  -106 
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PA38-2 / 
SMPA38-2 


200 to 2600 MHz 
TO-8 CASCADABLE AMPLIFIER 


€ AVAILABLE IN SURFACE MOUNT 

ቀ WIDE BANDWIDTH: 200-2800 MHz (ዞን) 
ቀ HIGH OUTPUT LEVEL: +23.5 dBm (ТҮР.) 
% GaAs FET AMPLIFIER 





Outline Drawings 





€ HIGH THIRD ORDER INTERCEPT POINT: +33 dBm (ТҮР) РАЗ82 — gae — 
Specifications* አ መ 
Characteristics Typical Guaranteed 

0° to -50°C -54°C to +85°C 


200-2600 MHz | 200-2600 MHz 


200-2800 MHz 


Frequency (Min.) 




















Small Signal Gain (Min.) 8.5 dB 7.5 dB 7.0 dB 
Gain Flatness (Max.) +0.2 dB +0.7 dB +1.0 dB 
Noise Figure (Max.) 
200-2600 4.5 05 5.5 dB 6.0 በ8 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
Power Output +.005 (13) UNLESS OTHERWISE SPECIFIED. 
at 1 dB Compression (Min.) SMPA38-2 
200-2000 MHz +23.5 dBm +22.0 dBm +21.4 dBm BIAS 
2000-2600 MHz +22.5 dBm +20.5 dBm +20.0 dBm 
VSWR (Max.) 
Input 12] 1.9:1 2.0:1 
Output 1.5:1 1.9:1 2.0:1 о ዘር am 
DC Current (Max.) at +15 Volts 150 mA 158 mA 160 mA 075 
i 25 m <- 050 TYP 
: in a 50-ohm system at +15 Vdc Nominal. M Edere | a + 002 
1 [nom is a standard WJ-PA38-2 installed in a miniature SMA connector housing and guar- Si; ብ ! < 
anteed over 0°C to 50°C temperature range. | ምክ "d 091 E 
.170 1 > 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic: INterGept Point ..;.......5............2..ө өзе» ues 
Second Order Two Tone Intercept Роіпії............................................. 
Third Order Two Tone Interest PORT. az. au... Ree 


Absolute Maximum Ratings 


....+55 dBm (Typ.) 
....+50 dBm (Typ.) 
....+33 dBm (Тур.) 


Storage Temperatulb....... ede ER cene cries Д.Д м... nne -62°C to +125°C 
Maximum Case ТөлрегаштЕ......./ӛ-22..Феаее-с ссе io еб ferner rena n rn n Spa 85°C 
Maxmo DE Voia Же eo ere ችንና ላለኝ ና eee АЫЛ, +16 Volts 
Maximum Continuous: BF-Input POWOr...8:...... eae rua sene cae nera inr ges 117 dBm 
Maximum Short Term RF Input Power (1 Minute Мах.)............................ 100 Milliwatts 
Meximun Peak POWBF ከን ኮን የነን Torr oer aero nee o ena 1 Watt (3 usec Max.) 
"S" Series BUREN Temperature (CaSe) 12... u... ...... rge a e e 85°C 


Proper heat sinking required to insure reliable performance. 
Weight approximately 2.0 grams (0.07 oz.) 


176 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
3.010 (.25) UNLESS OTHERWISE SPECIFIED. 


CPA38-2 


See note 1 
PRODUCT LABEL AREA 





OUTPUT 
~i TYP (2) PLACES ^. 


+VDC 


















| GND 
' в L- RF CONNECTOR TERM. EI 
| 0.310 INPUT SMA JACK (FEMALE) = |- 0.500 
(7.87) (2) PLACES 0460 [1270 
| MOUNTING (11.68) 








“SURFACE 0460 20.010 
(11.68 


+ 0.25) ы 











0.180 MOUNTING HOLE 
(457) * 2-56 UNC-2B X 0.15 (3.8) DEEP 
Y ағ, THREADED INSERT ` 
0.810 + 0.010 P _ (4) PLACES 
(20.57 + 0.25) 173 
' D EH 
un - 03200010 
0.095 Z (8.12 + 0.25) 
(2.41) 0.250 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED. 
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Typical Performance at 25°C 


Gain 













ኒ ел но h 





со 
oL T መ= 
2 PT TT S 
: DAZAN 
5 8 
/ +85°C 
/ ''ር = +15 Vdc 
7100 200 500 800 1100 1400 1700 2000 2300 2600 2800 
FREQUENCY — MHz 
10 
со 
o 8 
| 
= 
< 8 


Vec = +12 Vdc 





7100 200 500 800 1100 1400 1700 2000 2300 2600 2800 


FREQUENCY - MHz 


Noise Figure 


NOISE FIGURE - dB 





1100 1400 1700 2000 2300 2600 2900 


100 200 500 800 
FREQUENCY - MHz 
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Power Output* 





POWER OUTPUT - dBm 


800 1100 
FREQUENCY - MHz 


100 200 500 1400 1700 2000 2300 2600 2900 









G 
ተተ ት 


100 200 500 800 1100 1400 1700 2000 2300 2600 2900 
FREQUENCY - MHz 


*at 1 dB Gain Compression 


POWER OUTPUT - dBm 
N 





VSWR 





= 
15 
Ж 
መ INPUT "B v4 
M 1 ^ ра 
7 


1.0 
100 200 500 800 1100 1400 1700 2000 2300 2600 2800 
FREQUENCY - MHz 


W]-PA38-2/5MPA38-2 


Intercept Point 


70 





3rd ORDER TWO-TONE 


Er 00 200 500 800 1100 1400 1700 2000 2300 2600 2800 
FREQUENCY - MHz 


177 





Typical Automatic Test Data WJ-PA38-2/SMPA38-2 





Vec = 15.0 V Vec = 12.0 V 
ገረም ከሪ TP መረድ ዉ 327: ШЕ сон sho Ы ራር DS 
Frequency VSWR VSWR GAIN Frequency VSWR VSWR GAIN 
MHz IN OUT DB MHz IN OUT DB 
10.0 2.1 1.4 %2 10.0 2.1 1.4 3.2 
50.0 1.4 1.5 8.0 50.0 1.4 1:5 8.0 
100.0 1:2 1:8 8.8 100.0 1:2 1:5 8.8 
200.0 1.1 1.4 9.0 200.0 11 1.5 9.0 
300.0 1.7 1.4 9.1 300.0 1፡1 1.5 9.1 
400.0 Tot 1.4 9.3 400.0 ҮЛ 1.4 9.3 
500.0 TZ 1.4 9.3 500.0 1.2 1.4 9.3 
600.0 1:2 ка 9.3 600.0 152 1.4 9.3 
700.0 13 ad 9.3 700.0 1.3 1:9 9.3 
800.0 1.4 123 9.3 800.0 1.4 1.3 9.3 
900.0 1.4 1:9 9.3 900.0 1.4 1.3 9.3 
1000.0 1.5 1:3 9.3 1000.0 1.5 1.3 9.3 
1100.0 1.5 d: 9.3 1100.0 1.5 1.3 9.3 
1200.0 1.5 1.3 9.2 1200.0 1.5 1:3 9.2 
1300.0 1.6 1:9 9.1 1300.0 1.6 1:3 9.1 
1400.0 1.5 1.3 9.0 1400.0 1.6 1:3 9.0 
1500.0 1:5 1.3 9.0 1500.0 1.6 1.3 9.1 
1600.0 1.5 743 9.0 1600.0 1.6 1:8 9.0 
1700.0 1.5 149 9.1 1700.0 1.5 1.3 9.1 
1800.0 1.5 1.3 9.0 1800.0 1.5 13 9.0 
1900.0 1.4 1з 9.1 1900.0 1.4 1.2 9.2 
2000.0 1.4 1.3 9.1 2000.0 1.4 1:2 9.2 
2100.0 1.45 1:2 9,2 2100.0 тыз 12 9.3 
2200.0 1.2 1:2 9.4 2200.0 1.2 1.1 9.4 
2300.0 1.1 tal 9.3 2300.0 1.1 1.0 9.4 
2400.0 1.1 1.0 9.4 2400.0 1.1 1.1 9.5 
2500.0 T2 121 9.4 2500.0 1.3 1,2 9.4 
2600.0 1.4 1:9 9.2 2600.0 1.4 1.4 9.2 
2700.0 1.7 1.4 8.9 2700.0 1.6 1.5 8.9 
2800.0 2.0 1.5 8.5 2800.0 2.1 1.6 8.5 
Linear S-Parameters Linear S-Parameters 
о OS ы ақ d EC a Эта жәнне noted کک‎ k ME 
Frequency $11 $21 $12 $22 Frequency $11 521 512 522 
MHz MAG ANG MAG ANG MAG ANG MAG ANG MHz MAG ANG MAG ANG MAG ANG MAG ANG 
10.0 .350 -27 1.441 -149 211 8 157 -22 10.0 .348 -27 1.445 -150 2210 1 .175 —28 
50.0 .175 —61 2.506 -165 .169 —10 .193 —123 50.0 175 -60 2.509 -165 167 -11 207 -124 
100.0 .082 -73 2743 -178 1153 -11 .196 —158 100.0 .092 —71 2.739  -178 .151 —11 .210 —158 
200.0 .034 —68 2.831 167 .149 —13 .184 176 200.0 .035 -54 2.827 167 .146 —12 .198 175 
300.0 .033 —20 2.839 157 .150 —17 .170 164 300.0 .037 -25 2.837 157 ‚147 -16 .185 164 
400.0 .055 -17 2.902 147 .148 ፦22 .167 158 400.0 .061 -12 2.904 147 .147 —21 .181 156 
500.0 .075 -14 2.903 137 ‚147 >27 .156 150 500.0 .080 —16 2.908 138 .145 —26 .170 147 
600.0 .104 —26 2.909 127 .146 -31 .142 145 600.0 .107 —26 2.920 127 .144 -30 .155 141 
700.0 137 —40 2.917 117 .145 -36 .129 143 700.0 ‚141 -43 2.918 117 .144 -35 141 138 
800.0 159 -58 2.928 107 .144 ፦41 119 142 800.0 .158 -56 2.929 107 143 —40 127 136 
900.0 173 -72 2.930 98 ‚144 ፦46 114 142 900.0 .174 -73 2.925 98 143 —44 122 135 
1000.0 192 -90 2.928 87 .142 —51 .120 142 1000.0 .191 —87 2.929 88 ‚141 ፦49 .123 134 
1100.0 .199 -103 2.912 78 .142 -56 128 141 1100.0 .206 -104 2.904 78 .141 —54 127 132 
1200.0 2213 -118 2.883 68 .140 -63 133 135 1200.0 .215 -117 2.887 69 .140 -60 129 127 
1300.0 .216 -134 2.861 59 .138 —68 .139 125 1300.0 .223 —132 2.858 59 .138 —66 .133 118 
1400.0 215 -147 2.825 49 .136 -74 .144 116 1400.0 .223 —147 2.835 49 do -72 .137 109 
1500.0 .210 -163 2.823 39 .134 —80 .142 108 1500.0 .222 —161 2.838 40 .136 -77 ‚133 101 
1600.0 .211 —180 2.820 30 .132 —85 .138 98 1600.0 .221 —179 2.811 30 .134 —82 .127 90 
1700.0 .198 164 2.842 20 .130 —90 .137 90 1700.0 .200 166 2.858 20 .133 —88 .122 83 
1800.0 .191 147 2.822 11 .125 —95 .133 83 1800.0 .200 152 2.832 11 .129 —92 1417 76 
1900.0 .165 131 2.851 0 .123 —99 127 i 1900.0 .174 134 2.875 0 ‚129 —97 .106 71 
2000.0 .153 115 2.865 “10 1124 -104 .120 71 2000.0 .156 147 2.878 -10 130 -102 .097 67 
2100.0 4115 95 2.900 -21 124 -109 101 67 2100.0 .120 93 2.911 —20 130  -107 .073 63 
2200.0 .091 82 2.937 -32 1126 -114 .074 60 2200.0 .104 75 2.944 -32 1132 -112 .045 61 
2300.0 .054 26 2.933 -45 1127 -120 .040 58 2300.0 .057 40 2.951 -45 136 -119 016 111 
2400.0 ‚050 -46 2.958 -58 127 -126 015 145 2400.0 .055 ፦48 2.969 -58 136 -125 .045 —179 
2500.0 .108 —105 2.967 -72 1129 -131 .069 -175 2500.0 111 -104 2.953 -72 1137 -131 .104 —178 
2600.0 .183 —128 2.893 —87 1129 -138 .118 —179 2600.0 .180 —129 2.881 -86 139 -139 151 174 
2700.0 .250 -147 2798 -102 1131 -145 .163 168 2700.0 .242 —148 2.800  -101 139 -145 .195 160 
2800.0 .340 -170 2.658 -118 1132 -152 2213 153 2800.0 .346 —170 2.651  -116 139 -153 .240 147 


Thermal Data: Усс = 15 Vdc 


Thermal Resistance Өјс................................ 125°C/W 
Transistor Power Dissipation Pg .................... 0.578 W 
Junction Temperature Rise Above Case Тіс....... 72°С 
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PA48 / SMPA48 


1.0 TO 4.0 GHz 
TO-8B? CASCADABLE AMPLIFIER 


@ AVAILABLE IN SURFACE MOUNT 

€ ULTRAWIDE BANDWIDTH: 0.8-4.2 GHz (TYP.) 
ቀ HIGH OUTPUT LEVEL: +24.0 dBm (TYP.) 

ቀ HIGH GAIN: 16.0 dB (ТҮР) 

ቀ GaAs FET AMPLIFIER 





Outline Drawings 
PA48 x 0450 DIA. ba 


(11.41) 











Specifications” w 
(5.08) | 1 
7 ce 0.025 (0.63) 
Characteristics Typical Guaranteed ር а | а 
185 +0. Рей ተህ. +0.02 
0° to +50°C -54°С to +85°C (4704028) 1 Nm Nur x ae 

(12.70) 

DIA. 
Frequency (Min.) 0.8-4.2 GHz 1.0-4.0 GHz 1.0-4.0 GHz VERE ፦ 


GROUND 






Small Signal Gain (Min.) 16.0 dB 14.0 dB 13.5 dB 


Gain Flatness (Max.) +0.4 dB +0.7 dB +0.8 dB CUN ipe d 
Noise Figure (Max.) 5.5 dB 7.0 dB 7.5 dB ko / 





Power Output ቀሽር ፳ኑ3 
at 1 dB Compression (Min.) +24.0 dBm +22.5 dBm +21.5 dBm 

VSWR (Max.) DIMENSIONS ARE IN INCHES (MILLIMETERS) 
Input 17:1 20:1 2 2:1 %.005 (.13) UNLESS OTHERWISE SPECIFIED. 
Output 1.6:1 1.9:1 2.1:1 SMPA48 " 

| 
ሀር Current (Max.) at +15 Volts 225 mA 235 mA 245 mA — 

* Measured in a 50-ohm system at +15 Vdc Nominal. IN OUT 

Notes: 

1. WJ-CPA48 is a standard WJ-PA48 installed іп a miniature SMA connector housing and guaran- "1 0 P 


teed over 0°C to 50°C temperature range. 
2. WJ-PA48 amplifier TO-8B package is slightly larger than the standard TO-8 package. 


























.005 + .001 °% 25 z «— 050 ТҮР 
| NE 
Typical Intermodulation Performance at 25?C oso BR: 
ee Ж 
Second Order Harmonic Intercept Point ............................................... +55 dBm (Typ.) 350 c 031 TYP 
Second Order Two Tone Intercept Роіпї................................................. +45 dBm (Typ.) ata ae ረ 
4 : | 45° 
Third Order Two Tone Intercept Point .................... наан nnn +34 dBm (Typ.) кен ቸን RON 
+.010 (25) UNLESS OTHERWISE SPECIFIED. 
Absolute Maximum Ratings CPA48 баю 
See note 1 А ብ | ፦ 
x PRODUCT LABELAREA 
Storage Temperature............................ ን ግ ን ...... -62°C to +125°C 
Maximum Case Temperatufre.............................................. ግ UU... ው 85°C 
| 0.460 0.375 OUTPUT 
Maximum DC Voltage......................................................... ገ ግ ግ еке кеннен ም +16 Volts os T E “853 ТҮР ወ አወር | gan 
Maximum Continuous RF Input Power... +17 dBm `- እ ዘ OS | 
Maximum Short Term RF Input Power (1 Minute Мах.)............................ 100 Milliwatts FF қыл መ ብ TERM. rpm 
7 ሙ -፦- 0.500 
Махти Каак POWT በበር ጋ ሻው) ቸን ን ነገገው ማች 0.25 Watt (3 usec Max.) ር: MERE oo (27 
“S” Series Burn-In Temperature (Case) ................... see 85С Е 11885025 
180, MOUNTING HOLE 
Б THREADED INSERT ое 
І А 810 +0. D C 
Weight approximately 3.0 grams (0.11 oz.) 857029 | kr 
t7 0.320 + 0.010 
0.095 (8.12 + 0.25) 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED. 
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Typical Performance at 25°C Typical Automatic Test Data WJ-PA48/SMPA48 




















VSWR 


Gain Vec = 15.0 V 
Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
= 0 ы. W e OE s DB. 
800.0 1.5 1.3 15.7 
900.0 1.1 1.3 16.1 
1000.0 1.2 1.3 16.1 
1100.0 1.3 12 16.1 
1200.0 1.4 1.3 16.2 
dios РНИИ Low indus 1300.0 15 1.3 16.2 
1400.0 1.5 1.3 16.2 
1500.0 1.4 1.3 16.3 
1600.0 1.4 1.3 16.4 
1700.0 1.4 1.3 16.3 
1800.0 1.4 1.3 16.4 
1900.0 1.4 1a 16.5 
2000.0 1.3 1.4 16.5 
2100.0 1.3 1.4 16.5 
2200.0 1.2 1.4 16.6 
2300.0 12 1.4 16.7 
2400.0 1.3 1.4 16.8 
2500.0 1.3 1.4 16.8 
2600.0 1.3 1.4 16.8 
i 2700.0 1.4 1.3 16.8 
FREQUENCY - GHz 2900.0 1.5 1.3 16.7 
3000.0 1.5 1.2 16.7 
8 3100.0 1.5 1.2 16.6 
i 3200.0 1.5 1.2 16.6 
3300.0 1.5 12 16.6 
5. 3400.0 1.4 1.3 16.6 
3500.0 1.4 1.3 16.6 
3600.0 1.3 1.3 16.5 
4. 3700.0 1.3 1.4 16.5 
3800.0 1.2 1.4 16.4 
3900.0 12 1.4 16.2 
d. 4000.0 12 1.4 16.1 
8 1.0 2.0 3.0 4.0 42 41000 1.3 1.4 15.8 
FREQUENCY - GHz 4200.0 1.3 1.4 15.8 
Power Output * Linear S-Parameters 
Frequency 511 521 512 522 
Е MHz MAG ANG MAG ANG MAG ANG MAG ANG 
Т 800.0 210 -76 6.062 -96 020 -48 127 76 
ls 900.0 .061 -85 6.360 -144 (022 -94 135 25 
= 1000.0 .070 -5 6.399 175 092. -120 138 -10 
= 1100.0 .125 -22 6.406 137 020 -163 A97 37 
= 1200.0 159 -47 6.426 101 021 167 140  -62 
ፎ 1300.0 .184 -71 6.455 67 021 132 140  -87 
ш 1400.0 194 -102 6.482 34 019 105 142 -118 
© 1500.0 1182 -129 6.505 1 019 77 141 -138 
с. 1600.0 181 -158 6571  -31 .019 51 142  -164 
8 1.0 2.0 3.0 4042 17000 3479 172 6.568 -63 021 23 .146 170 
FREQUENCY - GHz 1800.0 .163 142 6.598 -94 .019 -4 144 143 
1900.0 157 110 6.651 -125 020 -31 146 115 
Е 2000.0 134 84 6.677 -156 019 -56 152 88 
c 2100.0 .116 44 6.711 173 019  -82 .154 63 
ы 2200.0 .105 9 6.798 143 018 -107 .156 37 
2 2300.0 .109 -30 6.841 112 018 -137 155 11 
É 2400.0 .119 —68 6.885 82 018 -160 .161 ~14 
= 2500.0 191 -1%? 6.948 51 018 172 160 -38 
= 2600.0 .139 -139 6.920 20 019 147 154 -63 
ш 2700.0 167 -170 69913 -11 018 118 143 -84 
= 2800.0 169 162 6.860 -41 016 99 126 -103 
= 2900.0 .184 135 6.829 -72 .016 77 .M3 -116 
8 1.0 2.0 3.0 4.0 4.2 5. He n 6.811 -102 .016 p 107 -126 
3100.0 ። 8 6.773  —193 017 0 102 -137 
| FREQUENCY - GHz 3200.0 193 67 6.770 -163 014 1 102. —147 
*at 1 dB Gain Compression 3300.0 193 46 6.737 166 015 — -21 103 -153 
3400.0 .183 25 6.742 135 016 -48 14% -163 
VSWR 3500.0 176 7 6.761 105 015 -75 129 -175 
20 3600.0 .146 -10 6.701 73 014 -99 144 168 
3700.0 121 -24 6.665 42 015 -120 155 150 
3800.0 .095 -30 6.601 11 016 -143 .158 131 
15 3900.0 078 -17 6.4458 -21 016 -172 160 112 
4000.0 086 -13 6.370 -52 014 158 157 94 
4100.0 116 -9 6.197 -83 015 142 152 78 
10 4200.0 148 -20 6.178 -114 016 105 158 65 








8 1.0 2.0 3.0 4.0 4.2 
FREQUENCY - GHz 


Thermal Data: Усс = 15 Vde 


Intercept Point 


Tiamat መት 
ae 


a a 


Thermal Resistance OG ees ችንን 75°C/W 
Transistor Power Dissipation Рд.................... 1.264 W 
Junction Temperature Rise Above Case Tiguan: 95°C 


60 










INTERCEPT POINT - dBm 


8 1.0 2.0 3.0 4.0 4.2 
FREQUENCY - GHz 
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Typical Automatic Test Data WJ-PA48/SMPA48 


Vec = 12.0 V 
Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
800.0 1.5 1.4 16.1 
900.0 1.1 1.4 16.3 
1000.0 1.2 1.4 16.3 
1100.0 1.3 1.4 16.3 
1200.0 1.4 1.4 16.3 
1300.0 1.5 1.4 16.4 
1400.0 15 1.4 16.4 
1500.0 15 1.4 16.5 
1600.0 1.8 1.5 16.6 
1700.0 1.5 1.5 16.6 
1800.0 1.4 1.5 16.7 
1900.0 1.4 1.5 16.8 
2000.0 1.4 1.5 16.9 
2100.0 1.9 1.5 16.9 
2200.0 1.3 15 17.1 
2300.0 1.3 1.6 17.2 
2400.0 1.3 1.6 17.3 
2500.0 1.3 1.6 17.4 
2600.0 1.3 1.6 17.3 
2700.0 1.4 1.5 17.4 
2800.0 1.4 1.5 17.3 
2900.0 1.5 1.4 17.3 
3000.0 1.5 1.3 17.3 
3100.0 1.5 1.2 172 
3200.0 1.5 1.2 17.2 
3300.0 15 171 17.1 
3400.0 1.5 1.0 17:1 
3500.0 15 1.1 17.1 
3600.0 1.4 1.1 17.0 
3700.0 1.3 1.2 16.9 
3800.0 1.3 1.2 16.7 
3900.0 1.2 1.3 16.5 
4000.0 1.2 1.3 16.3 
4100.0 1.2 1.4 16.0 
4200.0 1.3 1.4 15.9 





Linear S-Parameters 


Frequency $11 521 $12 $22 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
800.0 .188 -71 6.348 -100 019 -51 .162 48 
900.0 .053 -65 6.560 -147 019 -92 .179 7 
1000.0 .079 -6 6.540 173 019 -128 .180 -24 : 
1100.0 ‚137 -24 6.527 136 018 -163 .179 -49 
1200.0 .166 -47 6.561 101 019 166 .179 -75 
1300.0 .192 -72 6.596 67 .018 138 .181 —100 
1400.0 .199 -99 6.637 34 .018 108 .182 —125 
1500.0 .195 —128 6.666 2 .017 80 .181 —149 
1600.0 .188 —156 6.757 -30 017 54 .185 -175 
1700.0 186 174 6.781 -61 019 30 .188 158 
1800.0 176 147 6.839 -92 018 6 .188 132 
1900.0 2171 115 6.927  -123 .017 -24 .194 105 
2000.0 .150 89 6.975 -154 .018 —48 .204 79 
2100.0 .133 54 7.017 175 019 -72 .207 54 
2200.0 120 21 7.159 145 .020 -94 ‚212 27 
2300.0 127 -19 7.232 114 019 -124 .216 1 
2400.0 “125 —57 7.307 83 019 -150 .222 ፦ሪ5 
2500.0 .131 -95 7.409 52 019 180 .223 ፦49 
2600.0 .148 -126 7.367 21 .018 159 221 -76 
2700.0 .158 -158 7.374 -10 018 142 .207 “101 
2800.0 171 174 7.352 -40 .020 109 .188 -125 
2900.0 .190 146 7.304 -71 018 85 .163 -148 
3000.0 .189 119 7.299 -102 018 57 137 -169 
3100.0 .205 98 7.245 -132 .018 34 111 173 
3200.0 .203 75 7.226 -163 017 11 081 154 
3300.0 211 54 7.185 167 018 -18 .050 141 
3400.0 .200 32 7.170 135 .019 -37 .023 169 
3500.0 .192 14 7.141 104 .018 —66 .038 -155 
3600.0 .170 -3 7.040 73 .019 -90 ‚066 -161 
3700.0 .143 -19 6.973 41 018 -117 091 -179 
3800.0 118 -30 6.863 10 019 -139 .108 164 
3900.0 .092 -31 6.675 -21 019 -165 .124 146 
4000.0 .088 -23 6.519 -53 019 168 .137 129 
4100.0 .109 -16 6.312 -83 .020 139 .156 112 
4200.0 .141 -22 6.232 -114 .019 113 .182 93 


_ UU м ©. د کک‎ 
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100 to 2000 MHz 


RA36 / SMRA36 


TO-8B! CASCADABLE AMPLIFIER 


€ AVAILABLE IN SURFACE MOUNT 


€ HIGH GAIN-THREE STAGES: 24.0 dB (ТҮР.) 


ቆ LOW VSWR: 1.4:1 (ТҮР) 


ቀ MEDIUM OUTPUT LEVEL: +13.0 dBm (ТҮР.) 
€ WIDE BANDWIDTH: 50-2100 MHz (TYP.) 


Outline Drawings 



















































RAS6 ШТІ 
Specifications * See note 1 
- ut 
0.208 
Characteristics Typical Guaranteed በቁ = 
0° to 50°C -54°С to +85°С inam 
К pa РЕ 0018 0002 (0.46*002 ) DIA. 
Frequency (Min.) 50-2100 MHz | 100-2000 MHz | 100-2000 MHz 
Small Signal Gain (Min.) 24.0 dB 23.0 dB 22.0 dB | 
Gain Flatness (Max.) +0.5 dB +0.9 dB +1.0 dB 0400 +0010 
Noise Figure (Max.) 5.5 dB 6.5 dB 7.0 dB ТЕ 
Power Output 
at 1 dB Compression (Min.) +13.0 dBm +12.0 dBm +11.5 dBm 
VSWR (Max.) WEIGHT: APPROXIMATELY 3.0 GRAMS 
Input/Output 1.4:1 1.8:1 2.0:1 SMRA36 BIAS 
DC Current (Max.) at +15 Volts 76 mA 81 mA 85 mA ! 
* Measured in a 50-ohm system at +15 Vdc Nominal. 
Notes: 
1. WJ-RA36 amplifier is in a TO-8B package which is slightly larger than the standard TO-8 package. 
2. WJ-CRA36 is a standard WJ-RA36 installed in a miniature SMA connector housing and guaranteed 
over 0°C to 50°C temperature range. СЕ 
.005 + .001 — — 0 
Typical Intermodulation Performance at 25°С የሺ የች 
0 
ን , eXR o? ү ርን 
Second Order Harmonic Intercept Point ...................... Д.Г... +40 dBm (Typ.) SER መ= 238 
Second Order Two Tone Intercept Point................................................. +34 dBm (Typ.) ur ете 
Third Order Two Tone InterceptPoint:.................................................... +22 dBm (Typ.) x Ы 
2፪8 Ме 
bsol ን СЕ 
Absolute Maximum Ratings Ч 
CRA36 8 
З. Е See note 2 ы INDENTIFICATION 
Storage Temperature ንና eee -62°C to +125°C AREA 
Maximum Case Temperature ...................1.1 ааа ግው ገ ው ን ን ን ሮራ ስ ከ ከሰ 126°C 
Maximum DC Voltage.......................... ን ግ ገግ ዓዓ ን ዓዓ ም ን ን еее, +17 Volts 
Maximum Continuous RF Input Ромет.....................ал о.е eee +10 dBm эю š “88 mee 
. | es . | (2) PLACES 
Maximum Short Term RF Input Power (1 Minute Мах.).............................. 50 Milliwatts መ] . : E us w E 
Maximum Pea POWER L. cere ue o нн есекке enu noeh ም 0.5 Watt (3 psec Max.) BS SEA: ድ m 
“S” Series Burn-In Temperature (Case) ............... e 125 0 is б ችው eee (180) 
SURFACE e -- 510 + .010 







(13.0 € .2) 
Weight approximately 3.0 grams (0.11 oz.) ኞች 
2-56 UNC-2B X 15 +10 


|- DEEP “00 
ЧОУ (4) PLACES 65423) 


፥ 
910 + .010 
(23.1 + 2) А 


ተ 
095 а 
(2.4) 260 

(6.6) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ ዐ10 (.25) UNLESS OTHERWISE SPECIFIED 





д 
4.385 + .010 
(9.8+.2 ) 
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Typical Performance at 25°C WJ-RA36/SMRA36 





Power Output* 








50 100 400 700 1000 1300 1600 1900 2200 ` 50 100 400 700 1000 1300 1600 1900 2200 
FREQUENCY - MHz FREQUENCY - MHz 


*at 1 dB Gain Compression 





.0 
50 100 400 700 1000 1300 1600 1900 2200 
FREQUENCY - MHz 


Noise Figure Intercept Point 


= 
= 


=› 
= 





= cee 
| | 'ካሪ፡ብ። 
50 100 400 700 1000 1300 1600 1900 2200 


0 
FREQUENCY - MHz 50 100 400 700 1000 1300 1600 1900 2200 
FREQUENCY - MHz 


NOISE FIGURE - dB 
сл 





INTERCEPT POINT - dBm 


Typical Automatic Test Data 





Vcc = 15.0 V Thermal Data: Усс = 15 Vdc 
Frequency VSWR VSWR GAIN 
_ — = = ማዊ Thermal Resistance ን ተች ም tena 160°C/W 
50.0 1.3 1.1 25.5 Transistor Power Dissipation Рд.................... 0.287 W 
? I ጉሬ . š š 
0 | i Е 22% Junction Temperature Rise Above Case Тіс me 46°C 
300.0 1.2 1.1 25.9 
400.0 1.2 1.1 26.1 
500.0 1.3 411 26.1 
600.0 1.3 1.1 26.2 
700.0 1:2 1.2 26.3 
800.0 13 1.2 26.5 
900.0 1:9 1.2 26.6 
1000.0 1:3 1.2 26.7 
1100.0 1.3 1.2 26.7 
1200.0 1.3 1.2 26.7 
1300.0 1.3 1:2 26.6 
1400.0 1.4 18 26.5 
1500.0 1.4 1:3 26.3 
1600.0 153 1.3 26.1 
1700.0 1.2 1:3 26.1 
1800.0 1.1 1.3 25.9 
1900.0 dist 1.9 26.0 
2000.0 13 1.3 26.1 
2100.0 1.8 1.2 26.2 
2200.0 2.5 12 26.0 


Linear S-Parameters 


Frequency S11 $21 $12 $22 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
_ T_T ула Аа MAG ANG 
10.0 415 -57 11:177 -85 .003 126 473 —76 
50.0 ‚115 =-67 18.737 -170 .005 23 062 -115 
100.0 .046 -47 19.208 167 .005 9 015 -113 
200.0 048 15 19.653 137 .006 -2 014 -19 
300.0 .077 19 19.833 110 .005 -7 .025 —37 
400.0 .104 7 20.083 84 .005 -13 .039 -65 
500.0 .120 -3 20.116 59 .005 =17 .052 -84 
600.0 .123 -13 20.418 34 .005 -21 .062 -104 
700.0 .128 -20 20.671 8 .005 -29 .076 -117 
800.0 .125 -28 21.065 -17 .004 -38 .082 -129 
900.0 .113 -28 21.301 -43 .004 -45 .086 -141 
1000.0 РТА -34 21.559 -70 .004 -38 .094 -154 
1100.0 .122 -38 21.600 -96 .004 -59 .102 =162 
1200.0 .139 —40 21.564 -123 .003 -64 4107 “171 
1300.0 .146 -52 21.396 -150 .003 -71 .108 176 
1400.0 ‚155 -64 21.079 -177 .003 ~77 .113 163 
1500.0 156 -81 20.701 156 002 -104 .113 152 
1600.0 -125 -94 20.272 129 002 -116 117 139 
1700.0 089 -115 20.124 103 003 -136 112 127 
1800.0 (043 -148 19.800 76 .003 -150 113 117 
1900.0 .053 75 19.890 48 0003 -178 117 108 
2000.0 ‚144 35 20.147 19 004 174 ‚118 98 
2100.0 .281 3 20.327 -13 .003 160 .106 79 


2200.0 .421 —24 20.056 —48 .004 140 .073 43 
TT м м г аз 
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ВА46 / SMRA46 


1000 to 4000 MHz 
TO-8B! CASCADABLE AMPLIFIER 


ቀ AVAILABLE IN SURFACE MOUNT 

ቀ ULTRAWIDE BANDWIDTH: 0.8-4.2 GHz (ТҮР) 
@ HIGH GAIN: 25.5 dB (TYP) 

€ HIGH OUTPUT POWER: +19.0 dBm (TYP) 

€ LOW NOISE: 4.5 dB (ТҮР) 


Specifications” 
Characteristics Typical Guaranteed 
0° to 50°C -54°C to +85°C 

Frequency (Min.) 0.8-4.2 GHz 1-4 GHz 1-4 GHz 
Small Signal Gain (Min.) 25.5 dB 24.0 dB 23.5 dB 
Gain Flatness (Max.) +0.5 dB +0.8 dB +1.0 dB 
Noise Figure (Max.) 4.5 dB 5.2 dB 5.7 dB 
Power Output 

at 1 dB Compression (Min. ) +19.0 dBm +17.0 dBm +16.5 dBm 
VSWR (Max.) 

Input 1.6:1 2.0:1 2.1:1 

Output 1.3.1 2.0:1 21፡1 
DC Current (Max.) at +12 Volts 175 mA 185 mA 190 mA 


* Measured іп a 50-ohm system at +12 Vdc Nominal. 
Notes: 


1. WJ-RA46 amplifier is in a TO-8B package which is slightly larger than the standard TO-8 package. 
2. WJ-CRA46 is a standard WJ-RA46 installed іп a miniature SMA connector housing and guaranteed 
over 0°C to 50°C temperature range. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic Intercept Point .........................................:...... +55 dBm (Typ.) 
Second Order Two Tone Intercept Point ..................... e +50 dBm (Typ.) 
Third Order Two Tone Intercept Роіпії............................................... +30 dBm (Typ.) 


Absolute Maximum Ratings 


Storage Temperature ..................а.00 eee -62°C to +125°C 
Maximum Case Temperature ..............101 00... ን ግ ው ገ ዓዓ ም ድራ ራድ ው 85°C 
Maximum DC Volt8gë-.............. ንን ገንና ገ a ን ን +13 Volts 
Maximum Continuous RF Input Ромег......................... е еееесееееееееееееееееееееееее кен +7 dBm 
Maximum Short Term RF Input Power (1 Minute Мах.)............................ 100 Milliwatts 
Maximum Prak POW ደሸን ቸን ት ን opea sis 0.25 Watt (3 usec Max.) 
“S” Series Burn-in Temperature (Case) ...................... ተ a አከ ጋ ኀ аа аре. 85°C 


Weight approximately 3.0 grams (0.11 oz.) 


186 




















RA46 .. 0.600 + 0.002 , 
(15.24 + 0.05) | 
See note 1 DIA. 
0.550 
i= (13.97) 0^ > | 
0.208 
0.025 * | (5.28) 
(0.63) —, 
0185፥0015 ^ 
(4.70 + 0.38) 





ሓው +0.02 
aff 0018 0002 (04625 6 ) DIA. 





0.400 + 0.010 
(10.16 + 0.25) 
TYP. 





0.200 (5.08) 
TYP. 








© 
DC VOLTAGE - 1 AES 


WEIGHT: APPROXIMATELY 3.0 GRAMS 


SMRA46 








016 + .002 
zx .238 


e 031 TYP 
AC 
8፪8. ሠ“ 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 





CRA46 









- 275 
7 (9.5) 
|. | (2) PLACES 0985 
ГИ 1-1 503. БЕ 10 
ore GND 59 
RF CONNECTOR А. 
SMA JACK (FEMALE) 
(80 (2) PLACES 85 
MOUNTING ( 
SURFACE 


< 510+ .010 
(13.0 + .2) 








(5.8) a MOUNTING HOLE 
k ጋ” ከ. 2-56 UNC-2B X .15 +10 


.910 + .010 


H ተ D -00 
3152), ፡ F (4) PLACES (98,25) 
1 -4+6--@ -.0.0 
1 К 4.385 + .010 
095 г" (98:23) 
(2.4) 260 
(6.6) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C | WJ-RA46/SMRA46 | 


GAIN — dB 





FREQUENCY — GHz 





FREQUENCY — GHz 


Intercept Point 
Noise Figure 


5.0 E 
са 60 
፦ 
40 БП 
3.0 
08 10 2.0 3.0 40 42 


FREQUENCY - GHz 








ET T LOT DE 

Nh 2ND ORDER TWO-TONE Ки 

ЗАО ORDER TWO-TONE ШЕК 
Lope wen _ 
1.0 2.0 3.0 4. 


0 42 
FREQUENCY - GHz 





NOISE FIGURE - dB 
INTERCEPT POIN 

+ 

о 


30 





Power Output* 


POWER OUTPUT - dBm 


Thermal Data: Усс = 15 Vdc 





08 1.0 2.0 3:0 40 42 | i 
FREQUENCY - GHz Thermal Resistance Ө}с................................ 146°C/W 


Transistor Power Dissipation Pg .................... 0.490 W 


*at 1 dB Gain Compression . š 
Junction Temperature Rise Above Case TIG yew 72°C 





Typical Automatic Test Data 





Vec = 12.0 V Linear S-Parameters 
Frequency VSWR VSWR GAIN Frequency 511 521 $12 $22 
MHz IN OUT DB MHz MAG ANG MAG ANG MAG ANG MAG ANG 
лс шы ы Re МЫНА шь, eee S ioo P AN с чада Ама 
800.0 1.5 1.3 25,5 800.0 .215 -43 18.887 59 .003 -93 .146 --133 
900.0 1.4 1,2 25.9 900.0 „156 —62 19.655 11 .003 -142 4111 -157 
1000.0 1.3 1.2 25.9 1000.0 115 -72 19.828 -33 .004 -146 .096 -174 
1100.0 1.2 1.2 26.0 1100.0 .096 -85 19.995 -74 .002 177 .090 164 
1200.0 1.2 1.2 26.1 1200.0 .088 -99 20.086 -113 .003 162 .089 142 
1300.0 T2 1.2 26.1 1300.0 087 -107 20.116 -150 .003 124 .092 118 
1400.0 %2 12 26.0 1400.0 090 -131 20.066 173 003 82 100 93 
1500.0 iz 1.2 26.0 1500.0 094 -161 20.064 138 003 ቋያ 105 65 
1600.0 1.2 1.2 26.0 1600.0 094 175 20.062 103 004 18 104 36 
1700.0 1.2 t2 26.1 1700.0 105 143 20.117 68 003 11 101 12 
1800.0 1.3 1.2 26.1 1800.0 112 113 20.186 34 001 -1 101 -14 
1900.0 1.3 1.2 26.2 1900.0 125 85 20.339 0 002 >30 094 -36 
2000.0 1.3 12 26.2 2000.0 .130 59 20.424 -33 002 -22 083 -58 
2100.0 1.3 4:2 26.2 2100.0 .143 28 20.528 -67 002 -56 075 -87 
2200.0 1.4 1.1 26.3 2200.0 .154 2 20.769 -101 003 -76 065 -110 
2300.0 1.4 tat 26.4 2300.0 170 —28 20.855 -134 003 -109 049 -134 
2400.0 1.5 11 26.5 2400.0 .192 -53 21.014 -167 003 -112 030 -150 
2500.0 1.5 1.0 26.5 2500.0 203 -82 21.220 159 002 175 011 -162 
2600.0 1.6 1.0 26.5 2600.0 .219 -106 21.197 125 003. -152 013 -96 
2700.0 1.6 1.0 26.5 2700.0 .236 -132 21.235 92 003 -139 022 -73 
2800.0 1.6 1.1 26.5 2800.0 .243 -155 21.113 58 001 158 031 -73 
2900.0 1.7 1. 1 26.4 2900.0 .245 178 20.973 25 001 175 043 -89 
3000.0 ДЕЙ 1.1 26.4 3000.0 .246 158 20.889 -9 002 117 062 -103 
3100.0 1.7 1.1 26.3 3100.0 .250 133 20.692 -42 002 82 069 -121 
3200.0 1.6 1.2 26.3 3200.0 .240 114 20.664 -75 001 89 071 -138 
3300.0 1.6 1.2 26.2 3300.0 .238 93 20.469 -108 001 145 070 -152 
3400.0 1.6 T2 26.2 3400.0 .229 72 20.429 -142 002 41 078 -164 
3500.0 1.5 12 26.2 3500.0 207 -54 20.444 -175 000 -87 082 -179 
3600.0 1.4 1.2 26.2 3600.0 181 37 20.318 151 002 -67 091 164 
3700.0 1.4 1:2 26.2 3700.0 156 21 20.335 118 001 -42 092 146 
3800.0 1.3 12 26.2 3800.0 .121 10 20.339 84 001 135 086 125 
3900.0 t2 1:2 26.1 3900.0 .087 12 20.161 50 002 —64 084 107 
4000.0 1.2 12 26.1 4000.0 .080 30 20.151 15 001 -141 080 87 
4100.0 1.3 1.2 25.9 4100.0 4115 45 19.755 -20 .002 162 .075 65 
4200.0 1.4 1.2 25.8 4200.0 .176 43 19.522 -55 .001 -94 071 40 
اا ا ا کے‎ 9 MW 2-01. 40 
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ІШ RA63-1 / 
SMRA63-1 


2000 to 6000 MHz 
TO-8B! CASCADABLE AMPLIFIER 


€ AVAILABLE IN SURFACE MOUNT 

€ ULTRAWIDE BANDWIDTH: 1.8-6.2 GHz (TYP.) 
€ HIGH GAIN: 19.5 dB (TYP) 

€ HIGH OUTPUT POWER: 416.0 dBm (ТҮР) 

€ LOW POWER SUPPLY VOLTAGE: +5 VDC 


Specifications * 





Characteristics Typical Guaranteed 
0° to 50°C -54°C to +85°C 

Frequency (Min.) 1.8-6.2 GHz 2-6 GHz 2-6 GHz 
Small Signal Gain (Min.) 19.5 dB 16.5 dB 15.5 05 
Gain Flatness (Max.) +0.5 dB +1.0 dB +1.2 dB 
Noise Figure (Max.) 5.5 dB 7.0 dB 7.5 dB 
Power Output 

at 1 dB Compression (Min.) +16.0 dBm +13.0 dBm +12.5 dBm 
VSWR (Max.) 

Input 17:3 2.21 2.3:1 

Output El 2.0:1 2.1 
DC Current (Max.) at +5 Volts 120 mA 135 mA 140 mA 
* Measured in a 50-ohm system at +5 Vdc Nominal. 
Notes: 
1. WJ-RA63-1 amplifier is in a TO-8B package which is slightly larger than the standard TO-8 package. 
2. WJ-CRA63-1 is a standard WJ-RA63-1 installed in a miniature SMA connector housing and guaran- 
teed over 0°C to 50°C temperature range. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point .................1.............................. +54 dBm (Typ.) 
Second Order Two Tone Intercept Роіпї........:........:............................... +50 dBm (Typ.) 
Third Order Two Tone Intercept Роіпї........................................а +32 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature ...................а.1.2.0..за.аааа0011 ን ገ ው ግ ምው -64°C to +125°C 
Maximum Case Temperature .......... ................... UU ilocos 125°C 
Maximum DC Voltage .............452.. sess a e ea +6 Volts 
Maximum Continuous RF Input Power ....................... enne -7 dBm 
Maximum Short Term RF Input Power (1 Minute Мах.)............................ 100 Milliwatts 
Maimun. POA POWOLE у. лын L RS Een qe nami 0.25 Watt (3 psec Max.) 
“S” Series Burn-In Temperature (Case) ................... HH 125' 


Weight approximately 3.0 grams (0.11 oz.) 
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Outline Drawings 
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See note 1 | 
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C RA63-1 PRODUCT 
INDENTIFICATION 
See note 2 AREA 
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Typical Automatic Test Data. Typical Performance at 25°C WJ-RA63-1/SMRA63-1 




















Gain | |  ሎርሮር = 5.0 V 
Frequency VSWR VSWR GAIN 
«MHz IN OUT DB 
10000 ` 1.5 14 20.4 
1200.0 1.4 1.3 21.0 
1400.0 1.3 1.3 21.3 
1600.0 1.3 1.3 21.5 
1800.0 ` 12 1.3 21.5 
2000.0 1.2 1.4 21.6 
2200.0 1.2 1.4 21.6 
. 2400.0 - 12 1.4 21.6 
2600.0 1.2 1.4 21.5 
m | 2800.0 1.2 1.5 21.5 
FREQUENCY - GHz e 3000.0 1.2 1.4 214 
3200.0 1.1 1.4 21.3 
| е 3400.0 14 14 21.8 
; А | E | | 3600.0 e 10 1.3 21.2 
Noise Figure | M. 20000 2 5 2: 
4000.0 1.1 1.2 21.2 
4200.0 1.1 1.2 21.2 
2 4400.0 1.1 1.3 21.2 
H 4600.0 1.1 1.3 21.2 
w6. 4800.0 1.0 1.3 21.2 
a 5000.0 1.1 14 21.3 
5. 5200.0 1.2 1.4 21.2 
Š 5400.0 1.4 1.4 21.2 
24. 5600.0 1.5 1.5 21.1 
1820 30 40 50 60 62 5800.0 16 1.5 21.1 
FREQUENCY - GHz 6000.0 1.7 15 20.9 
6200.0 2.0 1.5 20.4 
6400.0 2.5 1.5 19.4 
ж : 
Power Output Linear S-Parameters 
£ Frequency S11 S21 | $12 522 
& MHz MAG АМӘ MAG ANG MAG ANG MAG ANG 
5 1000.0 .212 81 10514 -28 003 176 158 -97 
ጹ 1200.0 177 36 11.248 -102 004 127 145 -140 
2 1400.0 146 -13 11621 -171 .003 86 342 173 
= 1600.0 A23 -59 11.825 121 .003 44 135 125 
5 1800.0 106 -117 11.934 56 003 -1 137 81 
2000.0 141  -168 12042 -8 003 -63 151 37 
2200.0 108 148 12070 -72 002 -83 151 -6 
18 2.0 3.0 40 50 60 62 2400.0 102 102 12044 -134 002 -126 164 43 
FREQUENCY - GHz 2600.0 ` 097 55 11.927 163 003 -170 .179 -83 
2800.0 097 17 11865 101 002 112 184 -120 
*at 1 dB Gain Compression 5 3000.0 084 -18 11768 39 002 78 183 -155 
3200.0 061 -65 11643 -22 004 32 .183 164 
3400.0 020  -117 11599 -84 002 -22 164 124 
| 3600.0 022 130 11.480 -145 002 -40 145 · 64 
VSWR 3800.0 041 56 11.462 154 001 -100 129 37 
4000.0 057 7 11509 93 004 -161 1008 — -10 
4200.0 0664 -35 11502 32 002 -177 102 -54 
4400.0 066 -71 11454 -30 003 124 312  -105 
OUTPUT NEUE 4600.0 040 -124 11503 -82 003 92 16 -150 
4800.0 013 115 11535 -155 004 28 128 172 
5000.0 055 19 11559. 141. 002 -22 152 129 
5200.0 401 -27 11512 77 004 -56 163 86 
18 20 30 40 50 80 62 5400.0 165 -73 11478 12 002 -119 178 47 
5600.0 191 -124 11.379 -54 005 -163 203 " 1 
FREQUENCY - GHz 5800.0 22 178 11327 -121 005 158 202 -46 
6000.0 263 - 111 11.057 169 003 123 203 -90 
6200.0 326 43 10412 96 004 81 214 -133 
Intercept Point 6400.0 .433 -24 9.312 21 .005 18 2208 -173 


~ 
= 













ፎ 

1. nn Thermal Data: Vcc = 15 Vd 

፦ 60 — . V cc = ር 

ft |‏ لیے ۾ 

Š Й ІІ ኣ |. Thermal Resistance Ө}с........................... .....185*C/W 
EU IN Transistor Power Dissipation Pg ................ ....0.203 W 


c 
e 


ЖЕ Junction Temperature Rise Above Case Tjc .......98*C 


6.0 62 





N 
e 


IS 
1.8 2.0 3.0 4.0 5.0 
FREQUENCY - GHz 
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RA66 / SMRA66 


10 to 1000 MHz 
TO-8B! CASCADABLE AMPLIFIER 


€ AVAILABLE IN SURFACE MOUNT 

ቀ HIGH GAIN - THREE STAGES: 37.0 dB (TYP) 
€ LOW NOISE: «3.5 dB (TYP) 

€ MEDIUM OUTPUT LEVEL: > +15.5 dBm (TYP) 
€ HIGH REVERSE ISOLATION: >50 dB (TYP) 





Specifications* 
Characteristics Typical Guaranteed 

0? to 50°C -54° to +85°C 
Frequency (Min.) 5-1000 MHz 10-1000 MHz 10-1000 MHz 
Small Signal Gain (Min.) 37.0 dB 35.0 dB 34.0 dB 
Gain Flatness (Max.) +0.6 dB +1.0 dB +1.3 dB 
Noise Figure (Max.) 3:5 ПЁ 4.5 dB 5.0 dB 
Power Output 

at 1 dB Compression (Min.) +15.5 dBm +14.0 dBm +13.0 dBm 

VSWR (Max.) Input/Output 1.34 1.8:1 203 
DC Current (Max.) at +15 Volts 81 ጠል 85 ጠል 87 ጠል 
* Measured іп а 50-ohm system at +15 Vdc опа. 
Notes: 
1. WJ-RA66 amplifier is in a TO-8B package which is slightly larger than the standard TO-8 package. 
2. WJ-CRA66 is a standard WJ-RA66 installed іп a miniature SMA connector housing and guaranteed 
over 0°C to 50°C temperature range. 
Typical Intermodulation Performance at 25°C 
Second Order Harmonic intercept POM Z uu... ua. atr nni зыт +55 dBm (Typ.) 
Second Order Two Tone Intercept Роіпі...................-:....................:....... +45 dBm (Typ.) 
Third Order Two Tone Intercept Роіпі.................. RAEI AGO EDEN =s: +30 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature ............. M. £t. 0............ fa MONG aeo LEE -62?C to +125°C 
Maximum Case Temperature .71:84........9: AIR BVA аб iio dou 125°C 
Мах DU a а u ኝና iis Nis ee ታን... +17 Volts 
Maximum Continuous RFE-Input POWO Essa alae ннн neon nnn tnn +6 dBm 
Maximum Short Term RF Input Power (1 Minute Мах.)............................ 100 Milliwatts 
Mado Fedak BOMBE ыстар ст ዋን ን ቁን nol ees 0.5 Watt (3 usec Max.) 
“S” Series Burn-in Temperature (Case) ................................................................ 125°C 


Weight approximately 3.0 grams (0.11 oz.) 
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Outline Drawings 
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Typical Performance at 25°C Typical Automatic Test Data 4. ` 2, т WJ-RA66/SMRA66 


























Gain Vec = 15.0 V 
Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
1.0 1.6 2.7 35.2 
2.0 14 ` 1.4 36.8 
5.0 1.2 1.1 36.8 
10.0 1.2 1.1 36.8 
50.0 1.2 1.1 36.7 
100.0 1.1 1.2 36.5 
0 200.0 1.1 1.2 36.3 
10 50 100 300 5001 700 900 1100 300.0 141 1.3 36.3 
FREQUENCY -MHz 400.0 1.2 1.3 36.6 
500.0 1.3 1.4 36.8 
600.0 1.4 1.4 37.3 
. A 700.0 1.5 1.5 37.7 
Noise Figure 800.0 1.4 1.5 37.6 
G 900.0 1.4 1.4 37.1 
ፔ 40 1000.0 1.3 1.4 36.0 
ш 1100.0 1.2 1.4 34.4 
= 1200.0 1.3 1.4 32.8 
© 3.0 
ሠ Linear S-Parameters 
с 2.0 F : 
Z 10 5 100 300 500 70 900 1100 አ ا‎ SH талғат Өе. $22 au 
FREQUENCY -MHz MHz MAG ANG MAG _ ANG MAG “ANG MAG ANG 
1.0 239 -65 57820. -133 001. 116. 466 166 
2.0 154 -107 69.274 -161- 003 58 .156 108 - 
Power Output* 5.0 099 -144 69.234 -175 .003 20° .062 70 
10.0 080 -164 69.039 -180 .003 11 050 50 
18.0 50.0 073 165 68.322 164 .003 9 069 :20 
100.0 .060 157 66748 148 003 5. 075: Ті 
Е 200.0 040 -176 65442 118 003 29 0923 -12 
ኞ 170 300.0 060 -156 65.242 68 - .004 8. 114 -34- 
ү 400.0 090 -162 67.248 59 004 15. 135 -62 
2 500.0 137 -175 69.351 28 004 19 1590 -91-- 
E 16.0 600.0 .168 165 73.296 -5. .004 19 .182. -124 | 
© 700.0 .187 144 76.315 -41 004 15 Л96 -158 
сс 800.0 181 121 75.908 -79 005 13. 194 164 
= 15.0 900.0 .159 99 71.243 -116' .005 6 174 125 
° 1000.0 .121 96 62792 -154 .006 1 .160 87 
140 1100.0 .096 113 52407 171 006 -7; .155 51 ` 
10 50 100 300 500 700 900 1100 1200.0 .132 131 43.5665 140 007 23 - 175. 12. 
: | Ше! МН? Vec = 12.0 ሃ 
at 1 dB Gain Compression z— a T 
Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
1.0 1.6 2.7 34.5 
2.0 1.4 1.4 36.1 
5.0 1.2 1.1 36.1 
10.0 1.2 1.1 36.1 
50.0 1.1 1.1 36.0 
100.0 1.1 1.2 35.8 
200.0 1.1 1.2 35.7 
300.0 1.1 1.2 35.6 
5 50 100 300 500 700 #900 1100 Bios е s 5 
FREQUENCY - MHz 600.0 1.4 1.4 36.6 
700.0 1.4 1.5 36.9 
: 800.0 1.4 1.5 36.7 
Intercept Point 900.0 1.3 1.4 36.1 
1000.0 1.3 1.4 35.0 
60 1100.0 1.3 1.4 33.5 
= -ርር | 2ND HARMONIC 1200.0 15 15 31.9 
© | “М | 
„50 A REE aem Linear S-Parameters 
= — ——— U ITT ................. U ————À 
© 2ND ORDER ж ee БӨ Егедиепсу 511 521 512 522 
EU MHz MAG ANG MAG ANG MAG ANG MAG ANG 
———————É—— мы Ая MAG ANG _ MAG АМ 
uc MENMENE 1.0 216 -66 53.328 -133 001 115 464 166 
ፎ 30 2.0 150 -100 63.958 -162 003 45 158 106 
ከ. 5.0 087 -140 63909 -175 003 19 064 66 
= 8 3RD ORDER MM 10.0 070 -158 63811 180 003 8 053 46 
20 50.0 .061 167 63224 164 003 14 065 17 
10 50 100 300 500 700 900 1100 100.0 047 152 61794 148 003 10 074 4 
FREQUENCY - MHz 200.0 033 -162 60.691 117 .004 10 092 -15 
300.0 063 -144 60548 87 003 17 107 -39 
400.0 099 -153 62243 56 004 6 131 -68 
Reverse Isolation 500.0 137 -170 64216 25 004 14 .151. -98 


REVERSE ISOLATION - dB 





10 50 100 300 500 700 900 1100 
FREQUENCY - MHz 
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Typical Automatic Test Data WJ-RA66/SMRA66 








Vec = 5.0 V 
Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
1.0 1.8 2.8 30.3 
2.0 1.3 1.4 31.9 
5.0 1.1 1.2 -31.9 
10.0 1.1 1.2 31.8 
50.0 1.1 1.2 31.8 
100.0 1.1 1.2 31.6 
200.0 1.2 1.2 31.5 
300.0 1.2 1.2 31.4 
400.0 1.3 1.3 31.5 
500.0 1.4 1.3 31.5 
600.0 1.5 1.3 31.4 
700.0 1.5 1.3 31.2 
800.0 1.6 1.3 30.7 
900.0 1.7 1.3 30.0 
1000.0 2.0 1.3 29.0 
1100.0 2.3 1.3 27.7 
1200.0 2.7 1.4 26.4 
Linear S-Parameters | 
ا‎ 
Frequency S11 521 | $12 522 | 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
1.0 .282 -50 32.618 -136 002 111 .478 164 
2.0 ‚146 -67 39.233 -163 004 48 .178 97 
5.0 .061 -65 39.146 -176 004 21 .088 47 
10.0 .035 -54 39.093 180 .004 11 .079 28 
50.0 .025 -23 38.863 162 .004 5 .087 1 
100.0 .037 -38 38.126 145 004 4 092 -13 
200.0 .071 -78 37.531 110 .004 8 .096 -35 
300.0 102 -107 37.098 77 .005 6 .103 -60 
400.0 132 -127 37.514 42 .004 10 115 -88 
500.0 .163 -148 37.433 - 8 .005 9 123 -118 
600.0 188 -165 37.353 -29 .005 0 129 -149 
700.0 205 -178 36.354 -66 .005 9 127 -177 
600.0 .227 169 34.305 -104 .006 -2 .117 153 
900.0 .265 157 31.459 -140 007 -10 111 120 
1000.0 323 145 28.048 -177 007 -13 119 88 
1100.0 .386 131 24.314 148 008 -24 134 52 
1200.0 .458 116 21.007 114 008 -35 170 12 
Thermal Data: Усс = 15 Vde 
Thermal Resistance Өјс.............................. ..131° CAW 


Transistor Power Dissipation Рд....................0.321 W 
Junction Temperature Rise Above Case Т|с.......42°С 
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RA69 / SMRA69 


10 to 1000 MHz 
፲0-88፤ CASCADABLE AMPLIFIER 


@ AVAILABILITY IN SURFACE MOUNT 

ቀ HIGH GAIN - TWO STAGES: 25.0 dB (ТҮР.) 
ቀ HIGH OUTPUT РОМЕН: +23.0 dBm (ТҮР.) 
ቀ HIGH THIRD ORDER I.P: +34 dBm (ТҮР.) 





Outline Drawings 
































T " 
Specifications Ts СТ 
See note 1 . nM 
(13.97) П 
Characteristics Typical Guaranteed 0025 : . 082 
0°to 50°C -54°С to +85°С Ho 
1 
Frequency (Min.) 5-1000 MHz | 10-1000 MHz | 10-1000 MHz 4. 018g 040008) DA 
Small Signal Gain (Min.) 25.0 dB 24.0 dB 23.0 dB | GROUND 
Gain Flatness (Max.) +0.3 dB +0.7 dB +1.0 dB 0400+0010 елей 
Noise Figure (Мах.) 4.5 dB 5.5 08 6.0 dB “ቸም. 0286 ae | 
Power Output | 5 WP Б. 
at 1 dB Compression (Міп.) 
Vcc = +15 Volts +23.0 dBm +20.0 dBm +20.0 dBm WEIGHT: APPROXIMATELY 3.0 GRAMS 
Vec = +12 Volts +20.5 dBm +18.0 dBm +18.0 dBm SMRA69 BIAS 
VSWR (Max.) Input/Output ү 2.0:1 ЖӘ 
DC Current at +15 Volts 130 mA 138 mA 145 mA 
DC Current at +12 Volts 104 mA 110 mA 114 ጠል 





* Measured in а 50-ohm system at +15 Vdc Nominal. 
Notes: 


1. WJ-RA69 amplifier is in a TO-8B package which is slightly larger than the standard TO-8 package. 
2. WJ-CRA69 is a standard WJ-RA69 installed in a miniature SMA connector housing and guaranteed 
over 0°C to 50°C temperature range. 





















қ -— 050 ТҮР 
059 ——- 016 + .002 
: Р 6X А .012—— 2d 
Typical Intermodulation Performance at 25*C 2, 8,058 
ና Z 081 TYP 
፡ የጠ. TYP 
Second Order Harmonic Intercept Point ................................................ +60 dBm (Typ.) № 
Second Order Two Tone Intercept Роіпї................................................. +55 dBm (Typ.) 828 
Third Order Two Tone тегтсерЕРДІПІ...;;.;;...2.....2.2.... «አ ፍሮ ዳመ የል ባደ нее. +34 dBm (Typ.) S (13) UNLESS OTHERWISE SPECIFIED 
CRA69 PRODUCT 
° ° See note 2 INDENTIFIGATION 
Absolute Maximum Ratings (At 15 Vdc) 
Storage Telmpergt0iíe:. 2... ናን ንገት? ገናን ን ገ ም -62°C to +125°C 
Maxim Сава ТЕО Ие. аннан ዓው ፃና ው 125°C їз Ay 
Maximum DC Voltage ............. 2 ые ТТК ኝን መ n +17 Volts HEP i | 
Maximum Conca ГЕРОИ ЕС. ለምንና una Ir Eve ት +13 dBm / 4 - 8 SVA JACK FEMALE 
Maximum Short Term RF Input Power (1 Minute Мах.).............................. 50 Milliwatts — молт PW 
Maximum Peak POWEI yur. U нь pusi acu akawa 0.5 Watt (3 psec Max.) ^| ” 6653 
2 
"S" Series Burn-in Temperature (Case) ....................... see 25°C MOUNTING HOLE 
2-56 UNC-2B Х .15 +10 
, ካር. 52. trus 892) 
Weight approximately 3.0 grams (0.11 02.) | 1. |. 386+ 010 i 


082.) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C WJ-RA69/SMRA69 

















Gain Power Output* . . | VSWR 
26 (de ex ` | 
5 | - ? : 
I 25 =s መም m— EES x E z 
z — ኤሎም. > 2 
А. Е | 
às = 10 100200 400. 60 800 1000 
ы | - 
10 100 200 — 400 — 600 800 — 1000 5 ህ 100 200 ° 40 - 800 - 800 1000 шы CY Mh 
FREQUENCY - MHz | | FREQUENCY - MHz | 
Intercept Point 5 
А Ес | 5 
26 22 ሽሽ 
со Me ; Db Vec = *12 Vdc 70 > ; р 
; кке š SSS 
а ЈИ Г. 
100 200 400 600 800 1000 © 10 100 200 400 600 800. 1000 Ta E 
. FREQUENCY - MHz < к. FREQUENCY - MHz ` = 50 —— 
| 2. x | | Жа E- 45 
. ` gre i | г | ul 
Noise Figure "4 | Power Output* vs. Усс at 500 MHz g. 
g v3. Voc ፎ40 
= | 
Е 250 = 35 
ім 
5 225 30 
2 ፳ 200 ° i 
o bur ` 10 100 200 400 60 800 1000 
z | | М 5 175 FREQUENCY - MHz | 
10 100 200 400 600 800 1000 E | ፡ 
FREQUENCY - MHz o 150 7 
5 12.5 m 
10.0 " 
75 





Vec - VOLTS 





NOISE FIGURE - dB 
INTERCEPT POINT - dBm - 
Ё A 
e 





10 100 200 40 600 800 100 - "1148 Gain Compression qu d C 3RD ORDER TW 
FREQUENCY - MHz . -. 530 [020 40 - 600 - 800 — 1000 
AES 5 775 .. FREQUENCY - MHz 








Vee - VOLTS 
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Typical Automatic Test Data WJ-RA69/SMRA69 














Vec = 15.0 V Vcc = 12.0 V 
Frequency VSWR VSWR GAIN Frequency VSWR VSWR GAIN 
MHz IN OUT DB MHz IN OUT DB 
2.0 1.3 1.8 26.4 2.0 1.3 T. 26.2 
5.0 1.4 1.2 26.2 5.0 1.4 ee 26.0 
10.0 1.4 1.1 26.2 10.0 1.4 1.1 26.0 
50.0 1.4 1.1 26.2 50.0 1.4 1.1 26.0 
100.0 1.4 3.1 26.2 100.0 1.4 1.1 26.0 
200.0 1.3 1.1 26.3 200.0 1.4 134 26.1 
300.0 1.3 1.1 26.3 300.0 1.3 1.1 26.1 
400.0 1.3 13 26.3 400.0 1.3 1.1 26.1 
500.0 1.3 1.1 26.2 500.0 1.3 1.1 26.0 
600.0 1.3 1.1 26.2 600.0 1.3 1.1 26.0 
700.0 1.4 1.1 26.1 700.0 1.3 1.1 26.0 
800.0 1.3 1.1 26.2 800.0 1. 1.2 26.0 
900.0 1.1 12 26.2 900.0 1.0 1.3 26.1 
1000.0 1.3 1.5 26.0 1000.0 1.4 1.7 25.8 
1100.0 2.0 2.1 25.3 1100.0 2.4 2.5 24.7 
Linear S-Parameters Linear S-Parameters 
hoc uM E BI ቀ. a СЕА РЕР IUD EES iE 
Frequency S11 S21 S12 $22 Frequency 511 $21 $12 $22 
MHz MAG ANG MAG ANG MAG ANG MAG ANG MHz MAG ANG MAG ANG MAG ANG MAG ANG 
2.0 .125 26 20.901 24 .013 27 .287 105 2.0 .137 23 20.415 23 .013 24 .270 104 
5.0 .156 T 20.337 8 .015 10 .103 84 5.0 .164 7 19.879 7 .015 10 .098 84 
10.0 .161 2 20.322 2 .015 4 .058 69 10.0 .167 1 19.853 2 .015 5 .056 69 
50.0 .159 -7 20.461 -12 015 -2 .032 17 50.0 .164 -8 20.011 -12 .015 -1 .031 16 
100.0 151 -9 20.463 >26 015 -4 .029 4 100.0 .166 -12 19.997 -27 .015 -4 .028 2 
200.0 .144 -23 20.625 -54 015 -9 .033 3 200.0 .151 -25 20.137 -54 .016 -8 .030 -3 
300.0 ТЕТ -28 20.619 -81 .016 -17 041 -10 300.0 .135 -31 20.128 -82 .017 -14 .036 -17 
400.0 .128 -31 20.616 -109 016 -21 .050 -35 400.0 .134 —36 20.192 -110 .017 -19 .046 -44 
500.0 ‚131 -34 20.326 -136 017 —28 .061 -62 500.0 .129 -40 19.907 -138 017 -26 .056 -74 
600.0 .142 -40 20.313 -165 018 -35 064 -93 600.0 .141 -45 19.880  -167 .019 -35 063 -108 
700.0 .157 -53 20.231 167 .019 -44 .062 -130 700.0 .146 -60 19.876 164 .020 -43 068 -152 
800.0 .126 -75 20.354 137 .020 -53 .051 171 800.0 .105 -86 20.031 133 .022 -53 .076 147 
900.0 .047 -81 20.443 105 .022 -68 .083 83 900.0 019 -173 20.144 100 .024 -68 .136 80 
1000.0 415 35 20.041 69 .023 -86 .194 27 1000.0 .182 48 19.418 63 .026 -88 .263 28 
1100.0 .334 7. 18.334 31 023 -108 .354 -20 1100.0 411 7 17.190 23 024 -112 .426 -21 


Thermal Data: Усс = 15 Vdc 
Thermal Resistance 6jc ................................ 100°C/W 


Transistor Power Dissipation Pg .................... 0.865 W 
Junction Temperature Rise Above Case Тіс....... 87°C 
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ВА89-1 / 
ЅМАА89-1 


10 to 500 MHz 
፲0-88፤ CASCADABLE AMPLIFIER 





ቀ AVAILABLE IN SURFACE MOUNT 

ቀ HIGH GAIN-TWO STAGES: 30.0 dB (TYP) 
ቀ HIGH OUTPUT POWER: «21.5 dBm (TYP) 
ቀ HIGH THIRD ORDER І.Р: +36 dBm (ТҮР) 

ቀ LOW VSWR: <1.5:1 (TYP) 


Specifications* 
Characteristics Typical Guaranteed 
0° to 50°C -54°C to +85°C 

Frequency (Min.) 5-600 MHz 10-500 MHz 10-500 MHz 
Small Signal Gain (Min.) 30.0 dB 29.0 dB 28.0 dB 
Gain Flatness (Max.) +0.3 dB +0.7 dB +1.0 dB 
Noise Figure (Max.) 

+15 Volts 3.2 dB 4.5 dB 5.0 dB 

+12 Volts 2.7 dB 4.0 dB 4.5 dB 
Power Output 

at 1 dB Compression (Min.) 

+15 Volts +21.5 dBm +20.0 dBm +20.0 dBm 

+12 Volts +18.5 dBm +18.0 dBm +17.0 dBm 
VSWR (Max.) Input/Output <1.5:1 1.8:1 2.0:1 
DC Current (Max.) at 

+15 Volts 130 mA 137 mA 140 mA 

+12 Volts 102 mA 108 mA 111 ጠል 





* Measured іп a 50-ohm system at +15 Уас Nominal. 

Notes: 

1. WJ-RA89-1 amplifier is іп a TO-8B package which is slightly larger than the standard TO-8 package. 
2. WJ-CRA89-1 is a standard WJ-RA89-1 installed in a miniature SMA connector housing and guaran- 
teed over 0°C to 50°C temperature range. 


Typical Intermodulation Performance at 25°C 


Second Order Harmonic intercept Point ................................................ +57 dBm (Typ.) 
Second Order Two Tone Intercept Роіпї................................................. +50 dBm (Typ.) 
Third Order Two Tone Intercept РоіпЕ.........................0....а.а. 11133 анн +36 dBm (Typ.) 


Absolute Maximum Ratings (at +15 Vdc) 


Storage TO ӘЗІЛІН ЕПТІ rin enun tasas aai -62°C to +125°C 
Maximum Case Temperature ....................................................- nennen ን ም 125"C 
Maxim DG VOI ТТТ ንና bna uda ip aire ER +17 Volts 
Maximum OOF HOUSE OWE auno aa ንንን ንን ም +13 dBm 
Maximum Short Term RF Input Power (1 Minute Мах.).............................. 50 Milliwatts 
МЕТЕ OBR POWBE.. аена Ra QS Rr teins eevee 0.5 Watt (3 usec Max.) 
“S” Series Burn-in Temperature (Case) ....................................................««««..: T2570 


Weight approximately 3.0 grams (0.11 oz.) 





Outline Drawings 
RA89-1 ሠ 1600 + 0.002 





15.24 + 0.05)” 
See note 1 
0.550 
| = 89፡2. | 
0.208 
0005 * — | (5.28) 





0.185+0.015 ^ 
(4.70 + 0.38) 





4 
+0.001 
E 0.018 -0.002 (0.46 *002 ) ОА. 
oS | 005) 





0.400 + 0.010 
(10.16 + 0.25) 
TYP. 








WEIGHT: APPROXIMATELY 3.0 GRAMS 


SMRA89 E 








DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .005 (.13) UNLESS OTHERWISE SPECIFIED 


CRA89-1 


920 
(23.4) 
See note 2 rupe 


PRODUCT 
INDENTIFICATION 
AREA 








t / RF CONNECTOR 
525 SMA JACK (FEMALE) 
(13.3) (2) PLACE 
wountine 30) 
SURFACE 





«- 510+.010 
(13.0 + .2) 





230 
(5.8) "amu. MOUNTING HOLE 


7 2-56 UNC-2B X .15 
910 + .010 D DEEP E9 
(2312) | (4) PLACES (98,25) 
-.0.0 
, +.010 
ee +2) 
(2.4) 260 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .010 (25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C WJ-RA89-1/SMRA89-1 














Gain Power Output* VSWR 
Е 
со 
32 о 23 24 
፦ = 
ca 31 ә 22 >= 
Res МИ ES - 
S ed Š š 
5 29 =z 
© 10 100 200 300 400 500 600 700 
28 FREQUENCY - MHz 
10 100 200 300 400 500 600 
FREQUENCY - MHz ይ ፎ 
T = 
E ` Vee = +12 Мас > 
= - 
፦ =ጋ 
2 a 
= т 
сс 
10 1 200 300 400 500 600 "o 
10 100 200 300 0 5 " FREQUENCY - MH ሁን ንሪ SE HN ee 
2 „А. ME. ae FREQUENCY - MHz 
FREQUENCY - MHz 
| 225 Intercept Point 
Noise Figure | 
Е 
s : а OS ІІ, 
b ፦ 175 9 70 
тт Б 1 =s 
ርጋ ፎ 
n ፎ 125 E Bs 
ጩ 3 E ui 2ND - سے‎ TWO-TONE | 
5 10 100 200 300 400 500 600 š ሯ «н 3RD ORDER TWO-TONE 
FREQUENCY - MHz ка = toe 
10 100 200 300 400 500 600 
5 Vee - Volts FREQUENCY - MHz 
24 
ፎ Vcc = +12 Vdc *at 1 dB Gain Compression loc іп ጠል vs. Мос in Volts 
2 
Bog 150 
= 
ы 2 125 
5 10 100 200 300 400 500 600 
© < 100 
FREQUENCY - MHz = 
-5 15 
Thermal Data: Vcc = 15 Vdc 50 
25 
Thermal Resistance Bo............................ 87°C/W 5 6 8 10 ፲2 M 16 
| аҚ aga) Vee - VOLTS 
Transistor Power Dissipation Pq .................... 0.873 W аны 
Junction Temperature Rise Above Case бз е 76°С 
Typical Automatic Test Data 
Vec = 15.0 V Vcc = 12.0 V 
Frequency VSWR VSWR GAIN Frequency VSWR VSWR GAIN 
MHz IN OUT DB MHz IN OUT DB 
2.0 15 1.9 30.2 2.0 15 1.9 29.9 
5.0 1.4 1.4 30.1 5.0 1.8 1.4 29.8 
10.0 1.4 а 30.1 10.0 1:3 1:3 29.9 
50.0 1.4 1.3 30.3 50.0 1.3 1.3 30.0 
100.0 1.4 1.9 30.3 100.0 1.3 1:8 30.0 
200.0 1.4 1.3 30.3 200.0 1.3 1.3 30.1 
300.0 1.3 1.3 30.4 300.0 1.3 1.3 30.1 
400.0 1.2 1.4 30.4 400.0 1:2 1.4 30.1 
500.0 1.1 1.4 30.2 500.0 Jl 15 29.9 
600.0 7:21 1.4 29.9 600.0 1.2 15 29.6 
700.0 1.5 1.4 29.5 700.0 1.6 1.5 29.1 
Linear S-Parameters Linear S-Parameters 
Ws cup аар toT I LD N нешеде Кы ан I "TETTE 
Frequency S11 $21 $12 $22 Frequency 511 521 512 522 
MHz MAG ANG MAG ANG MAG ANG MAG ANG MHz MAG ANG MAG ANG MAG ANG MAG ANG 
MHz MAG ANG MAG ANG MAG ANG MAG - ANG MHz MAG ANG MAG ANG MAG ANG MAG ANG 
2.0 211 177 32.432 27 009 31 317 91 2.0 188 176 31.404 26 010 29 305 90 
5.0 163 176 32.063 9 010 11 154 51 5.0 144 177 30.999 9 010 10 150 50 
10.0 155 177 32.123 3 011 6 128 28 10.0 138 177 31.106 3 011 6 125 27 
50.0 154 174 32.631 -13 011 2 124 -14 50.0 137 174 31.598 -13 011 3 122 -14 
100.0 160 164 32.571 —28 011 1 123 -39 100.0 142 166 31.558 —28 011 3 122 -38 
200.0 151 150 32.869 -58 012 1 126 -76 200.0 139 153 31.823 -58 012 0 129 -76 
300.0 .140 131 32.946 -87 ‚012 “1 .138 -112 300.0 119 139 31.870 -88 013 -2 .146 -111 
400.0 .097 111 33.043 -118 .013 -3 .153 —145 400.0 .080 123 32.013 -120 .013 -0 2171 -143 
500.0 .045 109 32.306 -149 .014 -6 .162 -177 500.0 .036 152 31.271 -151 .015 -5 .190 -174 
600.0 068 -144 31.409 177 015 -11 163 150 600.0 097 -149 30.302 175 016 -11 202 153 
700.0 194 -155 29.699 143 016 -19 157 115 700.0 239 -162 28.535 139 018 —20 207 118 
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6881-700 


0.5 to 3.0 GHz 
OSL MICROWAVE AMPLIFIER 
































































@ SMALL SIGNAL GAIN: 31.5 dB (ТҮР.) 

€ POWER OUTPUT: +16.0 dBm (ТҮР.) 

€ NOISE FIGURE: 7.0 dB (TYP) 

@ INTERNAL VOLTAGE REGULATION 

€ FIELD REPLACEABLE RF CONNECTORS 

Specifications* Outline Drawing 
кен Guaranteed 6881-700 '. £4. 1. зава 

Characteristics Typical +25°C -40°C to +70°C езге d 

Frequency (Min.) 0.4-3.5 GHz | 0.5-3.0 GHz 0.5-3.0 GHz М | | 

Small Signal Gain (Min.) 31.5 dB 30.0 dB 27.0 dB | 

Gain Flatness (Max.) +0.8 dB +1.2 dB +1.4 dB 11 

Noise Figure (Max.) 7.0 dB 8.0 dB 9.0 dB ie 

Power Output @ 1 dB Compression (እ/|በ.)| +16.0 dBm +14.0 dBm +12.5 dBm 

VSWR Input/Output (Max.) 1.5:1 24:1 22371 2 BF CONNECTOR ا‎ 496 — 

DC Current @ 15 Volts (Max.) 190 mA 200 mA 225 mA و‎ coun, pm. Ñ К 


* Measured іп а 50-ohm system at +15 Vdc unless otherwise specified. 








Typical Intermodulation Performance at +25°C 


SEE VIEWB 





SEE VIEW A 78 
Second Order Harmonic Intercept Point.................... e +50 dBm 25 
Second Order Two-Tone Intercept Роіпі.......................11100 бб елле аа ееее еке екен +46 dBm ae 
Third Order Two-Tone Intercept Point .................... seen -26 dBm 9. ЕЯ зне 

(SUPPLIED WITH UNIT) | 
VIEW А 
Absolute Maximum Ratings | AX NAN 
LOOS 

Storage Тетрегаїигө...........................әеөенененененененененевенве нө 62°C to +1257ሮ.. Lr UE 
Case Temperature ........... UL ን ግ ም ም ን ገ ስ ን ን 0 ስ кес a panne нынын +125°C NS UU 
DC Voltage ТИНЕ OPEP LONE OEC TUE +18 V I sss 
Continuous RF Input Ромег....................2... ን ገ ባስ ስ ም ክድ ራሱ ስ ሰ +13 dBm 
Short-Term RF Input Power (1 Minute Мах.)...........а.а4аее-----. ы... Bnrm foe 


| 160 


Peak Power (3 usec Мах). የ ገ ም ካስ በ нен 0.5 W “የተ 


Weight approximately 16 Grams (0.56 oz.) 





.095 +.010 VIEW B 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 2.015 (0.38), 
UNLESS OTHERWISE SPECIFIED. 
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6882-700 


2.0 to 8.0 GHz 
OSL MICROWAVE AMPLIFIER 


SMALL SIGNAL GAIN: 23.0 dB (TYP) 
POWER OUTPUT: +21.5 dBm (ТҮР) 
NOISE FIGURE: 7.0 dB (TYP) 

INTERNAL VOLTAGE REGULATION 
FIELD REPLACEABLE RF CONNECTORS 





Ф% 9 9 ¢ ¢ 


Specifications* Outline Drawing 


Guaranteed 6882-700 Wu -— 
Characteristics Typical +25°C -40°C to +70°C "m ር 4015 


























































































Frequency (Min.) 1.5-8.5 GHz | 2.0-8.0 GHz 2.0-8.0 GHz Г 
Small Signal Gain (Min.) 23 dB 20 dB 19 dB | ፲፪ 
Gain Flatness (Max.) +1.0 dB +1.0 dB +1.2 dB | 
Noise Figure (Max.) 7.0 dB 8.0 dB 9.0 dB aM 
























































Power Output @ 1 dB Compression (Min.)| +20.5 dBm +19.0 dBm +18.0 dBm 
VSWR Input (Max.) 1.6:1 204 2.2:1 Ж p. PITT 
SMA JACK (FEMALE) 
VSWR Output (Max.) 1.9:1 2.3:1 2.5:1 h psit Saas CREED” C 
DC Current @ 15 Volts (Max.) 175 mA 200 mA 225 mA ; 
* Measured in a 50-ohm system at +15 Vdc unless otherwise specified. 
. à SEE VIEW A SEE VIEW B 

Typical Intermodulation Performance at +25°C i-r 
Second Order Harmonic Intercept Роіпі........22Д2ҘД2ДГ2Г2........000224. +48 dBm 1 | 
Second Order Two-Tone Intercept Роіпбі......22222.Г........ош.40024. +42 dBm supp ЕКЕНІНДЕ, 4Х@.100 THRU 
Third Order Two-Tone Intercept ኮዐ|በ1................,. a, +32 dBm VIEW A 

236 MAX =0 (E) © Wey 1 
Absolute Maximum Ratings LAES © wa 

GROUND LUG 
Storage; Телрегвіміе...................................................................................... -62°C to +125°C MOUNTING SURFACE 
2886 FOUTS ORAM ርቄ SS MN TEE +125°C k => .070 +.015 
када анон РНЕК tinny By dam evo pba rts e ረ enone +18V Soston 2 160 
Continuous RF Input Power lll +13 dBm x 
Short-Term RF Input Power (1 Minute Мах.)....222Д2....:. 500002424 50 mW 1. 
Peak POVO SOC МАХ LLULLU La ha R eee 0.5 W 

.095 +.010 JT 

VIEW B 


Weight approximately 16 Grams (0.56 oz.) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 2.015 (0.38), 
UNLESS OTHERWISE SPECIFIED. 
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6883-700 


2.0 to 10.0 GHz 
OSL MICROWAVE AMPLIFIER 


SMALL SIGNAL GAIN: 27.0 dB (TYP) 
POWER OUTPUT: +15.5 dBm (TYP) 
NOISE FIGURE: 5.5 dB (TYP) 

INTERNAL VOLTAGE REGULATION 
FIELD REPLACEABLE RF CONNECTORS 





© ¢ ¢ ¢ ¢ 







































































Specifications* Outline Drawing 
Guaranteed 6883-700 | ጀመ 
Characteristics Typical +25°C -40°С to +70°C m4 +015 
Frequency (Min.) 1.5-10.0 GHz | 2.0-10.0 GHz | 2.0-10.0 GHz ! өз Tp መ ረ т 
200 INPUT 
Small Signal Gain (Min.) 26 dB 25 dB 24 dB TÉ = © TO 
250 70 
Gain Flatness (Max.) +1.2 dB +1.5 dB +1.7 dB | = com QD 
4X O.100 RF 
Noise Figure (Max.) 6.5 dB 7.5 dB 8.0 dB sa — UH E" casei dy ሠር 1 
HOLES 
Power Output @ 1 dB Compression (Min.)| +15.0 dBm +14.0 dBm +13.0 dBm RW | 
VSWR Input (Max.) Tu 2.2.1 281 " c دوو ا‎ 
SMA JACK (FEMALE) 
VSWR Output (Max.) 1.453 2.0:1 22:1 НЕЗ k et © .030 +.001 


DC FEEDTHRU 





DC Current @ 15 Volts (Max.) 150 mA 155 mA 165 mA 











* Measured in a 50-ohm system at +15 Vdc unless otherwise specified. 














ሐ а SEE VIEW A SEE VIEW B 
Absolute Maximum Ratings i-r 
Storage Ternipéfalture........5. UU U ንን ДИН А ቂም ቀኔ da duos de ምም -62°C to +125°C 1 P4 | 
Саёё Temperature ............ U L КЫИС a На ы Данын e e VERMES rts +125°С Тү Аг SAQO THRU 
DG VONAGS a адаа ao в звона ола anp naa CA PITA aad cheapie d IP Eee sacer давец ምም ንት +18 V VIEW A 
Continuous BRABDUE BEBE. cs sere ስበ ቸም +13 dBm 











SSS 
Short-Term RF Input Power (1 Minúte Max.) ........ 2... -................................................. 50 mW 236 MAX = (x) © G E! 
peak Paler (9 usb ИА ተር አ “አቸዉ ቁስን snae ወቸ ም ከኬ C iei diei ri ው 0.5 ሃሃ | : ግፆ 
GROUND LUG 
MOUNTING SURFACE 


“መሽ qe 070015 


Weight approximately 16 Grams (0.56 oz.) 











Ø 015 +.001 PIN NL 
095 +.010 ሻማ 


DIMENSIONS ARE IN INCHES (MILLIMETERS) +.015 (0.38), 
UNLESS OTHERWISE SPECIFIED. 
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6884-700 


2.0 to 12.0 GHz 
QSL MICROWAVE AMPLIFIER 


SMALL SIGNAL GAIN: 26.0 dB (TYP) 
POWER OUTPUT: +12.5 dBm (TYP) 
NOISE FIGURE: 6.0 dB (TYP) 

INTERNAL VOLTAGE REGULATION 
FIELD REPLACEABLE RF CONNECTORS 


© ¢ ¢ ¢ ¢ 


Specifications* 





Guaranteed . 6884-700 | E 
Characteristics Typical +25°C -40°С to +70°C "OS ИШИ +018 


Frequency (Міп.) 





Outline Drawing 











1.5-13.0 GHz | 2.0-12.0 GHz | 2.0-12.0 GHz E —— 
200 | МРТ 
Small Signal Gain (Min.) 26.0 dB 24.5 dB ፲፪ - C4 
PEE 
















































































22.5 dB 2X 
Gain Flatness (Max.) +2.5 dB +3.0 dB +3.0 dB Ot 
4X 0.100 — ДҮ 
Noise Figure (Max.) 5.0 dB 6.5 dB 7.0 dB MouNTING |` lE 
HOLES | 
Power Output @ 1 dB Compression (Міп.) +12.5 dBm | +11.5 dBm -11.0 dBm AM | 
VSWR Input (Max.) 2.1:1 2.3841 2g 2X RF CONNECTOR L— 4%--- 
FIELD REPLACEABLE ር 
VSWR Output (Max.) 1.7:1 2.0:1 221 ፎህ. . 
| фут сн s 
DC Current @ 8 Volts (Max.) 95 mA 105 mA 115 mA ДЕ CI) а ) 
i FAL Ju; 
* Measured in a 50-ohm system at +15 Vdc unless otherwise specified. MS : »- 
SEE VIEW A SEE VIEW B 


Absolute Maximum Ratings 


Storage ТетБегаштӨ:.. sudes iv tuna nome U U Оо AA Euge er -62°C to +125°C 
Caso Tainperatule oi sania ааа aa л... uk н L uU u дышары ныса: +125°C 
BI NEC Cl e ИТТЕ ТРЕ A TA EN T ЧИИ W ር +18 V 
CORTMUOUS a e OWEN, pains U. U UU йаа aska a eee воб ав анн +13 dBm 


Peak Power AS SEC Мах.) so... ል ሚዜ ን. 0.5 W 





o [|| КҮП 
د‎ No 
TE 4X 3.100 THRU 











SPACER PLA 
(SUPPLIED WITH UNIT) 


VIEW A 





GROUND LUG 


1 ج جڪ چ ج‎ 
х i | ( NGA | 
Short-Term RF Input Power (1 Minute Max.) .............................. ሲሲ III III LLL. 50 mW ш e ӘС) Am 


Weight approximately 16 Grams (0.56 oz.) 


MOUNTING SURFACE 


ጐጅ .070 +.015 








© .015+.001 PIN | 160 ፦ 
КІШ: m 


.095 +.010 ? 


VIEW 8 


DIMENSIONS ARE IN INCHES (MILLIMETERS) +.015 (0.38), 


WJ Customer Service: 1-800-WJ1-4401 • FAX: 415-813-2758 * e-mail: mw.devices @ wj.com 


UNLESS OTHERWISE SPECIFIED. 
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ТЛ) 6885-700 


6.0 to 18.0 GHz 
OSL MICROWAVE AMPLIFIER 





SMALL SIGNAL GAIN: 23.0 dB (TYP) 
POWER OUTPUT: +9.5 dBm (ТҮР) 
NOISE FIGURE: 6.0 dB (ТҮР) 

INTERNAL VOLTAGE REGULATION 

FIELD REPLACEABLE RF CONNECTORS 





ቀቆቀቀቀቀ 


Specifications* Outline Drawing 


Guaranteed 6885-700 he 
Characteristics Typical +25°C -40°C to +70°C У die "T 015 
.080 ووچ طا‎ ——= 


Frequency (Min.) 5.5-18.5 GHz | 6.0-18.0 GHz | 6.0-18.0 GHz 1 

































































RF "D 
| 200 | OUTPUT 
Small Signal Gain (Min.) 23 dB 21 dB 20 dB 104 “169 
125 20. 
Gain Flatness (Max.) +1.8 dB +2.5 dB +3.0 dB ሐ & iy 
4X@.100 
Noise Figure (Max.) 6.0 dB 7.5 dB 8.5 dB ulii ua | Бине. Q 
HOLES 
Power Output @ 1 dB Compression (Min.)| +9.5 dBm +8.5 dBm +7.5 dBm 22 МАХ 1 
VSWR Input (Max.) 2.6:1 3.0:1 3.2:1 M de ss — 
SMA JACK (FEMALE) 
VSWR Output (Max.) 2.3:1 2.5:1 22 FIELD i dan 2 030 3.001 


DCFEEDTHRU . 


DC Current Q 15 Volts (Max.) 175 mA 200 mA 225 mA 








* Measured in a 50-ohm system at +15 Vdc unless otherwise specified. 














2 ° SEE VIEW B 
Typical Intermodulation Performance at +25°C ERÊ 
10 
Second Order. Harmonic ітегсеріЕРСіпЕ............... 51.5.5... eee eee ee eee eee eene +35 dBm dt ; : 
Second Order Two-Tone Intercept Poiñf"........... u. aSut................................................ +31 dBm кыры АДЕН PLATE 4X@.100 THRU 
Third Order Two-Tone. Intercept Point ............. lI Tsa sass sons ans ....... u... uuu S... +22 dBm VIEVI А 
Š " 238 MAX =- ዐን (E) OS | 
Absolute Maximum Ratings КЁЧЕ oe © Sy: ጥ 
GROUND LUG 
Storage Төтрбгаше:..........................4.....1.12111 ገች ግ ም ን ን ና ሎት -62°C to +125°C MOUNTING SURFACE 
Сазе ТЕПБӨШШИЕА <р -өсе-- езе ዳዓቸንን።።፡ ዓትና 1.ንንን፣) ጎት ዓም ገ ከ +125°C — .070 5 
DC Vollage: soe арноо ንን. ቀች፡፡፡፡ሰ)ነን፣ ና ንማ ምምም ን ት ንት ገስት к... n احا‎ 160 
Continuous RF Input Power ..................... ————— — ማግኛ ተ Ж. +13 dBm x 
Short-Term RF Input Power (1 Minute Мах.)................ уз зееееееееееееене 50 mW M 
Peak Power (3 usec Max.) በዓትን ንንን ን ና ን ምዓ ን ም ን ን ምም ስ еее. 0.5 W 
.095 +.010 iz VIEW B 


Weight approximately 16 Grams (0.56 oz.) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) +.015 (0.38), 
UNLESS OTHERWISE SPECIFIED. 
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L1/SML1 


5 TO 3000 MHz 
TO-8 THIN-FILM LIMITER MODULE 


€ AVAILABLE IN SURFACE MOUNT 

€ VOLTAGE VARIABLE LIMITING LEVEL: 
-10 TO 0 dBm 

€ LOW INSERTION LOSS AT LOW INPUT 
LEVELS: « 2.0 dB (TYP) 

€ GOOD SUPPRESSION OF EVEN ORDER HARMONICS 





Outline Drawing 











DUE TO BALANCED CIRCUIT DESIGN L1 a ue 
€ EXCELLENT PHASE RESPONSE „73108 


4 








Specifications* VS uu 28/* 
ር I 0.300 + 0.010 E | | 
Characteristics Guaranteed (623025) — E 
| | — GROUND 
Frequency (Min.) 5 - 3200 MHz 5 - 3000 MHz ONE | ie ui 
Insertion Loss (Max.) Ç 0.033 J 
Pin < -20 dBm +DC VOLTAGE X Түр Ре / 8 
5 - 1000 MHz 2.0 dB 3.0 dB 68). i 
1000 - 3000 MHz 3.0 dB 4.5 dB 
Input VSWR (Max.) D 005 (15) UNLESS OTHERWISE SPECIFIED 
(Рум < -10 dBm, SML1 BIAS 
+10 < Bias < +20 Volts) Tad 1.9:1 450 — 
Output VSWR (Max.) li ad 
(Рум < -10 dBm ቡሩ 
+10 < Bias < +20 Volts) ы id 
5 - 1000 MHz 2.0:1 VOLTAGE 
1000 - 3000 MHz 2.3: а 
Output Limiting Level (Max.) P ot M 
PiN = +20 dBm 050 016 +.002 
5 - 2000 MHz 4.0 dBm bows ‚ ж 
2000 - 3000 MHz 7.0 dBm 350 


Bias Current (Max.) 
At 15 Мас 
At 20 Vdc 











*Measured in а 50-ohm system at +15 Vdc Nominal guaranteed at 25°C. 


Limiting and Insertion Loss Characteristics (25°C) 


ل ا ا ا د суз.‏ 


Output Level at 


Bias Limiting Threshold Limiting Level Insertion Loss Insertion Loss 

Voltage (1 dB Compression) (+20 dBm Input) (500 MHz) (1000 MHz) 
Typ. Typ. Typ. Typ. 

+20 Volts -1 dBm 2 dBm 1.7 dB 1.9 dB 

+15 Volts -2 dBm 0 dBm 1.9 dB 2.1 dB 

+10 volts -5 dBm -2 dBm 2.3 dB 2.5 dB 

+5 Volts -12 dBm -5 dBm 3.6 dB 3.9 dB 


Max. output 


Weight approximately 2.0 grams (0.07 62.) 
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170 0 ТҮР 

























TYP‏ 091 ر 
N‏ 


45° 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 








C L1 0.820 
| (20.82) | 
ы | ግኑ PRODUCT LABEL AREA 
000 73 
0 
0.460 š 
. OUTPU 
sp (11.68) - |) TYP (2) PLACES 
(127 70) B | 
ው E 4 
RF CONNECTOR 
INPUT m" JACK (FEMALE) 
Ü 87 2) PLACES 
MOUNTING 


SURFACE 







c eps 
(11.68 + 0.25) ^  * 


Y 


0.810 + 0.010 
(20.57 + 0.25) 


Z dsa THREAD 
(4) PLA 
1-4 


i 
йг 





ر9 
0.010 + 0.320__ 
)0.25 + 8.12( 


ےا |,_ .0095 
0.250 )2.41( 
)6.35( 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 


415-813-2758 * e-mail: mw.devices @wj.com 


Жу” MOUNTING H 
2-56 bens a x 0 is I^ 8) DEEP 


Absolute Maximum Ratings 


Storage Temperature 


Temperature............ 1275 € 
Maximum DC Voltage ..... +25 Volts 
Maximum Continuous RF Input Power 

ካቻ ዳችም Жы Тілдік ጂም +20 dBm 


Maximum Short Term RF 

Input Power (1 Minute Max.) 

mele etfs, Binion "ae ሪች 400 Milliwatts 
Maximum Peak Power ....... 1 Watt 


“5” Series Burn-In 
Temperature (Case)....... 125°C 


Typical Applications 


1. User wants to limit signal to his device to 
8 level of 0 dBm. 
+15 Vdc 


SIGNAL OUT TO 


SIGNAL 
IN USER'S DEVICE 


In this case the signal into the user's device 
will not exceed O dBm for incident signal 
levels to the WJ-L 1 as high as +25 dBm. 


2. User wants to limit signal to his device to a 
level above O dBm. 


*15 Vdc 


SIGNAL 
IN 


In this case the signal into the user's device 
will be limited to the output of the amplifier 
with a maximum of 0 dBm to the amplifier 
input. (Example: If a WJ-A7 is used with 
+24V DC bias an output signal of +14 dBm 
could be available to the user's device.) 


SIGNAL OUT TO 
USER'S DEVICE 


3. Wide input range with constant output. 
| +24 Vdc 


+15 V 
SIGNAL (и) hx A> SIGNAL 
IN IN 


In this case the output signal level will be 
typically ዐ dBm +0.5 dBm for input level 
variation from -25 dBm to +25 dBm. Up 
to six pairs of limiters and amplifiers can be 
cascaded for extended dynamic range. 


Typical Performance at 25°C 


Insertion Loss 
-1 











11 
A < ዮጋ 


on 


INSERTION LOSS - dB 


50 500 1000 2000 3000 4000 
FREQUENCY - MHz 


Input VSWR vs. Frequency 


m: t 
| እሞ 


=й --І а-ы 
[ i | 





50 500 1000 2000 2000 4000 
FREQUENCY - MHz 


Output VSWR vs. Frequency 
3.0 





50 500 1000 2000 3000 4000 
FREQUENCY - MHz 


Phase Shift vs. Input Power 


PHASE SHIFT - DEGREES 





20 -15 -10 -5 ዕ 5 10 15 20 
INPUT POWER - dBm 


PHASE SHIFT - DEGREES 





-20 “15 -10 -5 0 
INPUT POWER - dBm 


OUTPUT POWER - dBm 


Maximum Limiting Level 


OUTPUT POWER - dBm 


50 500 1000 2000 


FREQUENCY - MHz 


OUTPUT POWER - dBm 


50 500 1000 2000 


FREQUENCY - MHz 


Output Power* 


10 50 100 300 500 
FREQUENCY - MHz 


*at 1 dB Compression 
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3000 4000 





3000 4000 
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Limiting Characteristics 


OUTPUT POWER - dBm 





"20: =45- ..--=10.------=5 0 5 10 15 20 


Vout 
Ж 







OUTPUT POWER - dBm 
+» 
<= 


meee 
-60 
-70 -፦10 Vde | ፦ ሃፅ 
-90 


0 TÛ ጫሜ аала 15 20 
INPUT POWER - dBm 





SAR 
| epa کے‎ 


€—— 


pw» - lice — 


УҢ CECI 
P —— 


“30 


OUTPUT POWER - dBm 
+= 
° 


0 2-15 S10 "2 0 5 10 15:20 


OUTPUT POWER - dBm 








20 45 710 258 0 5 10 15 20 
INPUT POWER - dBm 


Typical Automatic Test Data 








Vec = 15.0 V 

Frequency VSWR VSWR GAIN 

MHz IN OUT DB 

1.0 1.8 1.8 -2.0 

2.0 1.4 1.4 -1.7 

5.0 1.2 1.2 -1.6 

10.0 1.2 1.2 -1.6 

50.0 12 12 -1.6 

100.0 1.2 1.2 -1.6 

200.0 1.2 1.2 47 

300.0 1.2 1.2 -1.8 

400.0 1.2 1.2 -1.7 

500.0 1.2 to -1.8 

600.0 1.2 1.2 -1.8 

700.0 1:2 1.3 -1.7 

800.0 1.2 1.3 -1.8 

900.0 1.2 1.3 -1.9 

1000.0 1.1 1.3 -1.8 

1100.0 1.1 1.3 -1.8 

1200.0 1.1 1.3 -1.8 

1300.0 4.4 1.3 -1.8 

1400.0 1.1 16 -1.9 

1500.0 13 1.4 -1.9 

1600.0 1.1 1.4 41.9 

1700.0 1.0 1.4 -1.9 

1800.0 1.1 1.5 -2.1 

1900.0 1ሞች 1.5 -2.3 

2000.0 1.1 1.6 -2.3 

2100.0 1.2 1.6 -2.4 

2200.0 1.2 1.6 -2.3 

2300.0 12 1.7 -2.4 

2400.0 1.2 1.7 -2.4 

2500.0 12 1.8 -2.4 

2600.0 1.3 1.8 -2.5 

2700.0 1.3 1.8 -2.3 

2800.0 1.4 1.8 -2.5 

2900.0 1.4 1.9 -2.7 

3000.0 1.4 1.9 -2.7 

Linear S-Parameters 

Frequency $21 $22 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
1.0 .280 -54 .796 17 .800 16 271 -56 
2.0 160 -50 826 9 ‚822 9 163 -50 
5.0 101 -30 830 3 .832 3 .103 -30 
10.0 .090 -18 831 1 830 1 .090 -18 
50.0 .081 -12 832 -2 830 -2 087 -12 
100.0 .086 -16 834 -5 830 -5 088 -20 
200.0 083 -34 ‚825 -10 ‚824 -9 091 -36 
300.0 088 -53 817 -14 ‚822 -14 094 -53 
400.0 080 -68 821 -19 821 -18 100 -69 
500.0 .081 -81 .814 -23 817 -23 105 -83 
600.0 .071 -100 812 -28 815 -28 110 -97 
700.0 (080 -109 819 -32 814 -32 112 -109 
800.0 075 -127 813 -36 819 -36 4115. -120 
900.0 073 -138 .806 -41 816 -41 120 -128 
1000.0 (068 -146 813 -45 813 -46 123 77-197 
1100.0 056 -157 815 -50 8122-50 128 -144 
1200.0 057 -164 811 -55 804 -55 133 -151 
1300.0 051 171 814 -60 .800 -60 141 -157 
1400.0 047 173 802 -64 797 -65 149 -164 
1500.0 .038 158 .802 -69 ‚795 -70 157 -170 
1600.0 .032 156 801 -74 .792 -74 167 -176 
1700.0 020 175 ‚802 -79 ‚785 -79 179 178 
1800.0 026 -172 783 -83 ‚784 -83 191 171 
1900.0 .052 179 .769 -88 .774 -88 .204 163 
2000.0 (0443 -160 .766 -94 .776 -93 217 155 
2100.0 072 -171 ‚756 -99 ‚770 -98 ‚229 147 
2200.0 .075 174 765 -103 764 -103 .242 138 
2300.0 .094 162 1761 -109 760 -107 .252 129 
2400.0 .108 147 761 -112 754 -112 261 120 
2500.0 .106 142 756 -118 752 -117 .273 112 
2600.0 129 130 753 -123 745 -122 .278 103 
2700.0 .133 114 766 -128 738 -127 .289 95 
2800.0 167 109 753 -133 736 -132 .295 86 
2900.0 157 92 736 -140 738 -138 .301 78 
3000.0 .182 77 729 -146 711-144 303 70 


WJ-L1/SML1 
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50 TO 4000 MHz 
THIN FILM LIMITER MODULE 





ቀ AVAILABLE IN SURFACE MOUNT 

ቀ VERY WIDE BANDWIDTH 

ቀ GOOD SUPPRESSION OF EVEN 
ORDER HARMONICS 

€ LOW INSERTION LOSS: 3.5 dB (ТҮР) 


Typical 


5-4000 MHz 


Specifications* 


Characteristics Guaranteed 





Frequency (Min.) 50 - 4000 MHz 
Insertion Loss (Max.) 

Pin < -20 dBm 
Bias < +20 Vdc 

50 - 3000 MHz 

3000 - 4000 MHz 
Input VSWR (Max.) 

Pin < -10 dBm, 

+10 < Bias < +20 Vdc 
Output VSWR (Max.) 

Pin < -10 dBm 

+10 < Bias < +20 Vdc 
Output Limiting Level (Max.) 

PiN = +20 dBm 

+15 < Bias < +20 Vdc 

50 - 2000 MHz 

2000 - 4000 MHz 
Bias 

At +20 Vdc 

At +15 Vdc 

At +10 Vdc 


4.5 dB 
5.0 dB 
1.971 


2:3:1 


4.0 dBm 
7.0 dBm 


*Measured in а 50-ohm system, guaranteed at 25°C at «15.0 Vdc nominal. 
Absolute Maximum Ratings 


Storage Temperature...................... eee -62°C to +125°C 
Maximum Case Temperature .................аүҮ(00аа eene кеннен 125°C 
Maximum DG VONAGO ressis esse cies natn ገና ቻታ፣፣ ትም Tn Terr +25 Volts 
Maximum Continuous RF Input Ромег..........................еееееееееееееееееееее е +20 dBm 
Maximum Short Term RF Input Power (1 Minute Мах.)............................. 400 Milliwats 
Maximum Peak POWGT TAS SE MESO Oa нанава ананна ትን. e ን” 1 Watt (3 psec Max.) 
“S” Series Burn-In Temperature (case)... 125°C 


Weight approximately 2.0 grams (0.07 oz.) 
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Outline Drawing 
L42 i 


0.450 
(141) 01А 





| РЕ 


8 
E de 0.025 (0.63) 


40.001 
a ы 0.018 70 0020.46 *0.02) DIA. 
PINS 





— 


0.500 + 0.002 ሯ э 
(12.70) 

0.300 + 0.010 

(7.62 + 0.25) —> -- 
DIA. В.С. 


50-OHM INPUT 





+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.005 (.13) UNLESS OTHERWISE SPECIFIED 


SML42 BIAS 









pc 
CONTROL 
VOLTAGE 
075 
005 +.001 225 ->| |+—050ТҮР 
| 
050 016 +.002 
012 RADIUS + 
200 
1058 RADIUS - 1 
350. 031 TYP 
ፉ : 
| S 
170 0 ND т 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 


CL42 „89 





PRODUCT LABEL AREA 























(11.68) -, 4-937 TYP (2) PLACES 0.310 
050 , e (9.52) የ) 
1 270) | dn 
—_ 0069 > TH : 
k- RF CONNECTOR TERM. 
| 0310 INPUT SMA JACK (FEMALE) 
| (7.87) (2) PLACES 
MOUNTING 
“SURFACE 0.460 + Tp 
(11.68 +0.25 —— 
0.180 MOUNTING HOLE 
(4.57) 2-56 UNC-2B X 0.15 (3.8) DEEP 
М æ Ía, THREADED INSERT 
0.810 + 0.010 (4) PLACES 
(20.57 + 0.25) (^ 173 
ገ 0.320 + 0010 
0.095 › (8.12 + 0.25) 


(241) 020. 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Limiting and Insertion Loss Characteristics (25°) WJ-L42/SML42 


— LLL 









Output Level at Output 
Limiting Threshold Limiting Level 
Bias (1 dB Compression) (+20 dBm Input) Insertion Loss 
Voltage Typ. Typ. Typ. 
i 
1000 2500 4000 1000 2500 4000 1000 2500 4000 
MHz MHz MHz MHz MHz MHz MHz MHz MHz 
+20 Volts -1.0 dBm -2.5dBm -6.0 dBm +1.5 dBm: +2.5dBm +7.5dBm 1.9 dB: .: 2:5 dB. 3.7 dB 
+15 Volts -2.0 dBm -4.0dBm -6.2 dBm ዐ dBm *1.8dBm +6.5 dBm 2.1 0B, 2843B' 398 dB 
*10 Volts -5.5dBm -7.0dBm -7.8 ፀ8ጠ -1.8 dBm ዐ dBm +2,5 dBm 25408 ..3.3dB..42dB 
+5 Volts -12.0 dBm -13.8 dBm -12.0 dBm -4.5 dBm -2.0 dBm +2. dBm 3.9 dB ^ 5:0-dB... 5.5 dB 
Typical Performance at 25°C 
Insertion Loss Phase Shift vs. Input Power Maximum Limiting Level 
"і 20 
ድ Š Е 
S rmm EU ር 5 
5 — m = 
E | = Mac Li s ጀ g 
TEE |] x 
-7 : = 
50 500 1000 2000 3000 4000 20 -15 -10 - ዕ 5 10 15 20 
FREQUENCY - MHz INPUT POWER - dBm 





50 500 1000 2000 3000 4000 
FREQUENCY - MHz 


Input VSWR vs. Frequency 


атагы 
5 | Ке 7 
ا‎ RA Шу, 


SHIFT - DEGREES 


PHASE 





OUTPUT POWER - dBm 


-10 -5 0 
INPUT POWER - dBm 





| 50 500 1000 2000 3000 4000 
50 500 1000 2000 3000 4000 FREQUENCY - MHz 


FREQUENCY - MHz 


Output Power* 





Output VSWR vs. Frequency Limiting Characteristics 

E 
= 
5 
a 
3 E ل‎ e = 
E Р — 
=> = -- ፥>>፥15 Vdc | -225 vac | 

| -1 

. 50 500 1000 2000 3000 4000 

50 500 1000 2000 3000 4000 ш - FREQUENCY - MHz 


FREQUENCY - MHz 


*at 1 dB Gain Compression 





-5 0 5 
INPUT POWER - dBm 


WJ Customer Service: 1-800-WJ1-4401 » FAX: 415-813-2758 * e-mail: mw.devices @wj.com 213 


Typical Performance at 25°C Typical Automatic Test Data WJ-L42/SML42 











Limiting Characteristics Vec = 15.0 V 
Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
50.0 1.2 1.2 -1.8 
100.0 1.3 12 -1.8 
Е 200.0 1.2 1.2 -1.9 
= 400.0 1.2 1.2 -1.9 
сс 600.0 1.2 1.2 -1.9 
= 800.0 1.2 1.3 -2.0 
= 1000.0 1.2 1.3 -2.0 
= 1200.0 1.2 1.3 -2.1 
5 1400.0 1.2 1.3 -2.2 
1600.0 1.2 1.3 -2.2 
1800.0 1.2 1.4 -23 
2000.0 1.2 1.4 -2.3 
2200.0 1.2 1.5 -2.5 
20. 15 ^ 10:-%:- 0 8:60 152,24 2400.0 1.2 15 -2.5 
INPUT POWER - dBm 2600.0 1.3 1.6 -2.7 
2800.0 1.4 17 27 
3000.0 1.4 1.9 ER 
3200.0 1.5 1.9 -3.3 
3400.0 1.5 2.0 -3.6 
3600.0 1.5 2.0 -3.8 
3800.0 1.5 2.0 -3.8 
E 4000.0 1.4 1.9 -3.8 
ዴ | 
5 Linear S-Parameters 
Б ае теле дінін u ZC gee 
= Frequency 511 521 512 522 
= ға ee 2 МН2 MAG Ака MAG ANG — MAG — ANG — MAG — ANG 
: 
8 50.0 107 *13 816 42 811 2 106 21 
100.0 112 -18 910 5 810 -5 167 -- =18 
200.0 107 -29 908 -9 808 -9 106 -31 
400.0 104 -59 805 -19 803 -18 109° -62 
600.0 107 -87 903 -27 800 -26 110 -89 
20፡17: ШІ Br йй ET 1... 20 800.0 307 ' ! -114 798 -36 796 -35 114 -115 
INPUT POWER - dBm : 1000.0 108 -144 791 -45 795 . -45 118. -141 
1200.0 108 -161 784 -53 784 -53 124 -150 
1400.0 4604 | 173. 779 | -62 TT io. “61 191 -—-.179 
1600.0 099 150 774 . -71 266 -7] 140 1154 
1800.0 400 ' 141 767 -79 26ተ፦--79 3449 151 
2000.0 095: 130 765 -89 753 -98 464 !137 
2200.0 093 126 751 -98 743 “97 186 128 
5 2400.0 1405 125 753 -107 742  -106 212 ` 115 
2600.0 126 110 736 -115 730  -114 241 101 
55 2800.0 152 96 736 -126 721 -124 271 84 
= 3000.0 174 82 703 -134 710  -133 294 69 
= 3200.0 189 65 681 -144 689 -143 313 53 
P 3400.0 .199 49 663 -153 682 -151 .327 35 
= 3600.0 201 26 648 -160 660 -160 329 18 
3800.0 190 6 649 -168 656 -169 1325 1 
4000.0 168 -19 645 -178 639 -179 311 -17 








s 0 5 
INPUT POWER - dBm 
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G1/SMG1 


5 TO 2000 MHz 
TO-8 VOLTAGE-CONTROLLED 
ATTENUATOR MODULE 


@ AVAILABLE IN SURFACE MOUNT 
ቆ LOW VSWR: < 1.8:1 (TYP.) 
@ LOW INSERTION LOSS: 
2.0 dB to 1000 MHz (TYP.) 
Ф LOW DISTORTION: -25 dBc (ТҮР.) 
AT VcoNTROL = +15V 





Outline Drawing 































































































G1 -ዩ8- 
"m . ሚግ P UR (11.41) 
Specifications* T M Enc 
ЕЯ R9 
be: ااج‎ 001 (0.45 +002) DIA. 
Characteristics Typical Guaranteed | 21. 
0° to 50°C -54° to 85°C 
0505000 በሊ — 
Yr А GROUND 
Frequency Range 5-2200 MHz |5-2000 MHz | 5-2000 MHz ion WT ~ хони 
Maximum Attenuation Available (Min.) | + DC CONTROL 
5-500 MHz 36 dB 31 dB 30 dB Жа ше 
500-1000 MHz 30 dB 25 dB 24 dB бон 
1000-2000 MHz 23 dB 18 dB 17 dB ТҮР 
Insertion Loss (Va = +15 V) (Max.) D 005 (15) UNLESS OTHERWISE SPECIFIED. 
5 - 1000 MHz 2.0 dB 2.5 dB 2.8 dB SMG! BIAS 
1000 - 2000 MHz 2:5 dB 20:08 3.3 dB ኞ 
VSWR (Worst case in attenuation range) к pur 
5-2000 MHz 21:93 22 2.84 ЖА | 
Flatness Over Frequency (Max.) j olor 
(Attenuation = min. to 15 dB, 5-1000 MHz); «0.5 dB +1.0 dB +1.2 dB 
Bias Voltage +15 V +15V +15 V wy ss = za <— 050 ТҮР 
Bias Current (Max.) 10 mA 15 ጠል 15 ጠል 050 | 016 +.002 
Control Voltage Oto+15V | Oto +15 У 0 to +15 V Xe | sif 
Control Current (Max.) 4 mA 7 mA 7 mA .- 3 m 
; А N 
Switching Speed (Max.) im ae ኡታ 
10% - 90% 60 usec 120 ህ56ር 140 usec | UPS 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
0% - 100% 75 usec 125 psec 140 psec و‎ ма ына 
CG1 pc < 2089 
*Measured in a 50-ohm system at +15.0 Vdc unless otherwise specified. 1000 
(25.40) 
Absolute Maximum Ratings 4 ር ን 
p (9.52) TYP. (2) PLACES 
0.500 d 91. pe OUTPUT 
РЕ ТЕО cade. E ына ንው ብ... °C C0 "D Г | VOLTAGE DOBIS 
бер 
Bonum Case Tempor fi. ነቸ ነ eae aR ር ር... +125°С ሇማ” = L 
F hum DOC Меде kuyu а ааа aa aS +18 Volts к жез" 0460 
‘Maximum Continuous RF Input PoWet...................................................... a. +20 dBm L. MOUNTING (168202 Би 
Maximum Short Term RF Input Power (1 Minute Мах.)............................ 200 Milliwatts አ егер 
Кы тил ЕТЕНЕ... 1 Watt (3 usec Max.) TREES RACES O 
А аа Y q 
“S” Series Burn-In Temperature (Case) .................. MH +125°C И-Ы Т бану 
Түт) p^ (8.12 + 0.25 ) 
Weight approximately 2.27 grams (0.08 oz.) max. DIMENSIONS ARE IN INCHES (MILLIMETERS) 


+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C WJ-G1/SMG1 


Attenuation vs. Frequency Insertion Loss vs. Frequency Attenuation vs. Control Voltage 


|| 
3 


at VcoNTROL ” 15 V 
mati Billi m. 


5 10 2500 
— MHz 


— ና Phase ve, VoL vs. Frequency vs 
sy "a 
Bi 


፦ 










INSERTION LOSS - dB 








ATTENUATION - መ 


ATTENUATION - dB 





CONTROL VOLTAGE - VOLTS 


Attenuation vs. Veru vs. Frequency 









































8 IN DEGREES 










0 


VC +15 УГТ 


ሃር = +7.5V — 
ИНЕМЕН 


ОРУС » +4.4V 
јо! اب‎ AU 
|1 ТТЕ | LL. 








1 10 100 1000- 2400 
FREQUENCY - MHz 




























100 700 1300 1900 2400 20 
VSWR vs. F requency FREQUENCY - MHz e "C A 
5% + 17 
Ll LES Sa LLL |1 LM] | 
E eee 1. Perm tA | 
>1:0ቶለፐ MIN. ATTEN. ІТ 50 ከታ A 
ፎጋ 
SION MAC ИП Б ШШЕ | 
5 100 700. 1300 1900 2400 Ж ық ዞ' |' |. 
FREQUENCY - MHz = nn A LLL ||| 
= 
ጩ I : ቸቸ 4: i oia 
е == TL 
A тареш 180, 100 700 1300 1900 2400 
= FREQUENCY - MHz 





—P 
ОАТ 10 dB ATTEN. wai 


5 100 700 1300 1900 2400 
FREQUENCY - MHz *80 





Typical Test Circuit 
ee 


OV CONTROL 










RF IN/OUT 


RF IN/OUT 
(PORT 2) 


(PORT 1) 


ፀ IN DEGREES 
5 





700 1300 1900 2400 -120 


FREQUENCY - MHz id eris wa 
































160 
5 100 700 1300 1900 2400 
Distortion Products is call Ai к” 
BOTTOM VIEW 
ዌ 
5 Schematic Diagram 
= ЗКО ORDER TWO-TONE (2 f, - 2 ү ү 
° BIAS CONTROL 
л 
፡ 2ND к (2 f) = c 
š 3RD HARMONIC (3 f ) 
VCONTROL ^ 15.0 to 0 VDC 
О dBm INPUT SIGNALS ፀ 5 MHz 
0 5 10 5 20 25 30 35 4 45 50 
ATTENUATION - dB ) 


ТГ PAD ATTENUATOR 


WJ Customer Service: 1-800-WJ1-4401 * FAX: 415-813-2758 © e-mail: mw.devices @ wj.com 217 


G2/ SMG2 


5 TO 2000 MHz 
TO-8 VOLTAGE-CONTROLLED 
ATTENUATOR MODULE 


€ AVAILABLE IN SURFACE MOUNT 
€ LOW VSWR « 1.5:1 (TYP) 
€ LOW INSERTION LOSS: 
2.3 dB TO 1000 MHz (TYP) 
€ LOW DISTORTION » 75 dB (TYP.) 





Outline Drawing 



































































































AT Мсомтвог = +15 V 
G2 E 0450 4 
| | (11.41) 
| 69). | - ws 
Specifications* | 15:9 መው 
n —= 11+ 0018-999 (0.45 ур) DIA. 
__,»| 0.500 + 0.002 |... 
Characteristics | Typical Guaranteed “ач 
| 0° to 50°C  -54* to 85°C 
0.300+0.010 እሊ. > 
(7.62 + 0.25) š GROUND 
Frequency Range 5-2200 MHz | 5-2000 MHz | 5-2000 MHz 50-OHM INPUT TURN. 
Maximum Attenuation Available (Min.) DO AGE — መ / 
5-500 МН2 34 dB 31 dB 30 dB +00 VOLTAGE 7 ፳ራ3 
500-1000 MHz 28 dB 25 dB 24 dB ТАЛ 
А ТҮР 
1000-2000 MHz 22 ав 20 ав 18 ав DIMENSIONS ARE IN INCHES (MILLIMETERS) 
Insertion Loss (Va = +15 V) (Max.) e um 
5 - 1000 MHz 2.3 dB 3.0 dB 35dpg | SMG2 Sis 
1000 - 2000 MHz 2.8 dB 9.9 dB 4.0 dB us ies 
U 
VSWR (Worst case in attenuation range) cone ОТЕ 
5-2000 MHz «1.5:1 2,241 ዴታ] 
Flatness Over Frequency (Max.) 
(Attenuation = min. to 15 dB, 5-1000 MHz) +0.4 dB +0.8 dB +1.0 dB 
Bias Voltage +5 V +5 V +5 V желеп ni <= = «— 050 TYP 
Bias Current (Max.) 5 mA 6.5 mA 7 mA Р: ыта о 
Control Voltage 0 to +15 V 0 to +15 V 0 to +15 V ЖЕЛІНЕ P 
.058 R 
Control Current (Max.) 4mA 6 mA 7 ጠል 2 x 031 TYP 
| < 
Switching Speed (Max.) " 4“ ቁፍ) 
10% - 90% 25 usec 50 usec 60 usec | БЕ ұс Р ۳2 M 
MENSIONS ARE IN INCH | R 
ዐ% - 100% 70 usec 125 usec 140 usec 010 (25) UNLESS OTHERWISE SPECIFIED 
| кын CG2 89 
*Measured іп а 50-ohm system at +15.0 Vdc unless otherwise specified. 
Absolute Maximum Ratings PRODUCT LABEL AREA 
(622) TYP. (2) PLACES 
Storage Тетірвгашге:............,.........ə- ዓገ се сен еее ና ት -62°C to +125°C £| Ё DCGONTROL. OUTPUT 
| | VOLTAGE DC BIAS 
Maximum Case Temperature .:...22..................... UU... ። ው ሚማ ግት +125°C EL 
Maximum DC CohtloE VOIBUBS. 1. ንን ቸገን ግ ዓን ። ግ ም +18 Volts BF CONNECTOR |. 
Maximum БӨ Das Von SS нене седа ን ንሰብ +10 volts a m гарра? (1% 
Maximum Continuous RF Input Pewer............................................................ +20 dBm ae P ais 
| 1 E A MOUNTING HOLE 
Maximum Short Term RF Input Power (1 Minute Max.)............................ 200 Milliwatts 4 0907 a 2.56 UNG 28 X 0.15 (3.8) DEEP 
Maxitrium Peak POWELLS ы. U III ትገና ገ ም 1 Watt (3 usec Мах.) 652 NES MEAS dm 
*S" Series Burn-in Temperature (Case) ......................... ener +125°C POR Bee 
(241) 0250 
(6.35) 
к А DIMENSIONS ARE IN INCHES (MILLIMETERS) 
Weight approximately 2.27 grams (0.08 oz.) max. .010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C WJ-G2/SMG2 


Input VSWR vs. Frequency Attenuation vs. Control Voltage Insertion Loss vs. Frequency 
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s Em | | | || 
= 30-4 1000 MH 
5 o| | FREQUENCY - MHz 
ኤ/ 
Eam ||| |. 
< Сн 


Distortion Products 
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ДЕ 
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0 dBm INPUT SIGNALS @ 500 MHz 








ç" 100 а 2300 0 2 4 8 B 8 12 M 1 = 3 | | | | 
® 
FREQUENCY - MHz CONTROL VOLTAGE - VOLTS z ND 0 DER TWO-TONE (2t, - fo) 
g 40|< д?н መ ሀካ) 
š ш 
Attenuation vs. Frequency E 5 
2 
> 60 
= 
< 
-— 
i ш 70 
10 100 1008 2 2300 
FREQUENCY - MHz 80 
0 10 20 30 


ATTENUATION - dB 







ШАШ 
š ч, E ы «= 
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10 i" T 1000 2200 
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Schematic Diagram 


Output VSWR vs. Frequency 


VBIAS VCONTROL 





FREQUENCY - MHz 






оң Nm 1000 2200 Attenuation vs. Ф vs. “sa asini 8 | ፈር 
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fu hea 1 
10 — tit eee B + 





10 100 1000 2200 
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10 100 መር - 
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G30 / SMG30 


100 TO 2000 MHz 


TO-8 VOLTAGE-CONTROLLED 
ATTENUATOR MODULE 


@ AVAILABLE IN SURFACE MOUNT 


% FAST SWITCHING: < 200 usec, 10 ТО 90% (ТҮР.) 


< 1 usec; ОТО 100% (ТҮР) 
@ HIGH DYNAMIC RANGE: 40 dB TO 


1000 MHz (ኮሾ) 


Ф LOW VSWR: 1.4:1 (ТҮР) 
Guaranteed Specifications* 


Characteristics 


Frequency Range 


Maximum Attenuation Available (Min.) 








Outline Drawing 
G30 











| - ae | 
0.200 | | 
(5.08) | 22% 0025 
ЕЕЕ » 
Typical Guaranteed e ን eel оов E 045:0) ዐል 
o o о о + 
0° to 50°C -54° to 85°C 5 CUNT e 
5-2200 MHz | 100-2000 MHz | 100-2000 MHz 0.300 + 0.010 6ል. -» “8 

за арй | _— GROUND 


































5-500 MHz 37 dB ee E um 

500-1000 MHz 32 dB ም i የዞ / 

1000-2000 MHz 27 dB መ 8 S 
Insertion Loss (Vet = +15 V) (Max.) 029) 

100 - 500 MHz 3.0 dB pee aie ERA at 

500 - 1000 MHz 3.2 dB 

SMG30 BIAS 

1000 - 2000 MHz 3.8 dB 
VSWR (Worst case in attenuation range) OUTPUT 

100-1000 MHz 701 ገ 

1000-2000 MHz 

0-25 dB Attenuation 2.0:1 

>25 dB Attenuation EUR = 
Flatness Over Frequency (Max.) а Шы: ys uius 

(Attenuation = min. to 15 dB, 5-1000 MHz) hes ы 

100 - 1000 MHz +0.5 dB +1.0 dB +1.0 dB | 058 RADIUS 

1000 - 2000 MHz +1.0 dB +1.5 dB +1.7 dB | = 
Switching Speed (Max.) m 16 

10% - 90% «200 usec 400 usec 600 usec DIMENSIONS ARE IN INCHES (MILLIMETERS) 

0% - 100% <1 usec 2 usec 3 usec %.010 (25) UNLESS OTHERWISE SPECIFIED 
Bias Voltage +15 V +15 V +15۷ СЗО a d] oq em 
Bias Current (Max.) 7 mA 10 mA 12 mA 2540) Eh 
Control Voltage Oto +15 V Oto +15 V 0 to +15 V Sw | 7 PRODUCT LABEL AREA 
Control Current (Max.) 7 ጠል 10 ጠል 10 ጠል 0375 Түр (2) PLACES 
*Measured in а 50-ohm system at +15.0 Мас unless otherwise specified. ዐር Ыы T 
Absolute Maximum Ratings aw >. 
Storage Temperature ........:............... еее ምዓ ምውት -62°C to +125°C | O PLAGES AH a 
Maxirnum Case Tete а, asada ባስን enin dta ebore ebbe spore ызан +125°C — | voume 04605000 ር 
Maximum DC Уойаде...........................4.4.1.1.1............ 1. ግ ግ ። ን ካ ን ን ን ን ተ ባድ +18 Volts | MOUNTING HOLE рер 
Maximum Continuous RF Input Ром/ег.......................а.а с а б ныннан +20 dBm 080000 — Thy ол S 
Maximum Short Term RF Input Power (1 Minute Мах.)............................ 200 Milliwatts i uc = "ай | 
Махаш Peak POWO E R tld dio RSA e 1 Watt (3 usec Max.) du RI 716122028) 
*6" Series Burmin Tefi6orature (Саве) ዘላዋ ንት ዱን атаана адне +125°C ሻው ችየ ንየ” 


Weight approximately 2.27 grams (0.08 oz.) max. 
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ATTENUATION - 48 


Typical Performance at 25°C WJ-G30/SMG30 


Attenuation vs. Control Voltage Attenuation vs. VcoNTROL У. Phase vs. VcoNTROL Vs. Frequency 
| Frequency 
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Distortion Products vs. Attenuation 


at 100 MHz 
20 
 3RD HARMONIC 
ጩ 30 <= Sass 
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3 90 10 20 500 1000 2000 3000 
FREQUENCY - MHz 


ga f መመመ M 
zl бә — በ 
| — < 





RELATIVE SUPPRESSIO 
ይ 








UE 3 j 8 A m 39 S w 4 s s Attenuation vs. VcoNTROL VS. 
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. : 0 
Distortion Products vs. Attenuation የበዚ” 
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Typical Switching Performance at 25°C WJ-G30/SMG30 


The switching speed of the WJ-G30 is Figure 3 for the G30 with the horizontal Functional Block Diagram 
shown in Figure 2 with the horizontal scale set at 2 usec/div. 

scale set at 50 usec/div. The high speed е RF 

of this attenuator is apparent, particularly The input level for Figures 1 through З INIO 24 IN/OUT 
when comparing it to the standard was +7 dBm. These figures are repre- 

WJ-G1 attenuator shown in Figure 1. sentative of the switching characteristics. 

Тһе G1 takes approximately 80 usec to The switching speed can change to some = = 


settle while the G30 takes less than 


degree as a function of attenuation and 


3 usec. An expanded scale is shown in Input levels. 


+ Н { 
i ሥ | >= 


ESL? (asia 


፣ 
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4. 100m f 
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4 { 

+ i 
221. 
4 | i 


ІТ 7 ረረ ar 2 100mV | | | | г — 1 60 
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7 Gil, 
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Typical Test Circuit 






RF IN/OUT 
(PORT 2) 


RF IN/OUT 
(PORT 1) 


Fig. 2 


+15V BOTTOM VIEW 





Fig. 3 
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640 / SMG40 


500 TO 4000 MHz 
TO-8 VOLTAGE-CONTROLLED 
ATTENUATOR MODULE 


@ AVAILABLE IN SURFACE MOUNT 
ቀ WIDE BAND PERFORMANCE 
€ EXCELLENT INSERTION LOSS: ሩ 3.0 dB (ТҮР.) 
€ HIGH DYNAMIC RANGE: 30 dB ТО 
3000 MHz (ዞኮ) 




























% FAST SWITCHING: < 500 usec 10 to 90% (ТҮР.) Outline Drawing 

<2 рѕес 0 ТО 100% (ТҮР) G40 | - 0.450 - 

(11.41) 

Specifications” 508 EM 

ЕЕЕ "es n x 
Characteristics Typical Guaranteed f | “ኩተ 008 002 0451006) DA 

0° їо 50°С -54° to 85°С mL | 

Frequency Range 500-4200 MHz 500-4000 МН2|500-4000 MHz оар DA, =+ "m 
Maximum Attenuation Available (Min.) 1 - они 





5-1000 MHz 33 dB + DC CONTROL 
1000-2000 MHz 27 dB нк n 
2000-3000 MHz 24 dB በ91. MN 2 
3000-4000 MHz 22 dB TYP 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.005 (.13) UNLESS OTHERWISE SPECIFIED 


35dB | SMG40 2с 


Insertion Loss 
500 - 1000 MHz 



















































2000 - 4000 MHz 4.0 dB 
VSWR CONTROL CONTROL 
500-3000 MHz 2.3:1 жу: Қз” 
3000-4000 MHz 2:38:71 
Flatness Over Frequency (Max.) 
(Attenuation = min. to 15 dB, 5-1000 MHz) ፍያ Шы ылы 
500-3000 MHz +0.3 dB +0.8 dB +1.0 dB | Е. 
500-4000 MHz +1.2 dB +1.6 dB +2.0 dB gie АОВ ru 
Switching Speed que т, 
10% to 90% «500 usec 800 usec 900 usec | U7 $ 
0% to 100% <2 usec 4 usec 5 usec 170 0 E к 
Bias Voltage +15 V +15 V o а a 
Bias Current (Max.) 9.5 ጠል 12 ጠል 13 ጠል CG40 20 
Control Voltage 0 to +15 V 0 to 415 V +, е 
Control Current (Max.) 6 ጠል 10 ጠል 11 ጠል i 
*Measured in a 50-ohm system, guaranteed at 25°C at +15.0 Vdc Nominal. i oe te 
(9.52) TYP. (2) PLACES 
Absolute Maximum Ratings í еч 
Storage Temperature.................... emen -62°C to +125°C ee dis, - | (787) 
Maximum Case Temperature ................... see ን ግ ግው ሳካ ባገ ም ን ም ስው +125°C cv Y eae жб ы 
Maximum DC Уойад06....................0......1.1...1.. ግ нен ене ен MP M +18 Volts - MOUNTING 048050000 re 
Maximum Continuous RF Input Power... +20 dBm M eee 
Maximum Short Term RF Input Power (1 Minute Мах.).......................... +200 Milliwatts MESE በቹ 
Махітиіт:Рвак Рометс:2222.;...............»кезесе ና ንች ቸት (3 usec Max.) 1 Watt жете ж” М 
“G” Series Burn-In Temperature. (Case) ........................................................... +125°C T. i ~ (0022025) 
(6.35) 
Weight approximately 2.0 grams (0.07 oz.) D 010 (25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C 


Phase vs. Veontrol vs. Frequency 


PHASE — DEGREES 


FREQUENCY - GHz 





Distortion Products vs. Attenuation 
at 500 MHz 


= 
መ S 


3RD HARMONIC 





2ND ORDER 


TAYE 
የ 






RELATIVE SUPPRESSION — dB 





MdL * *15 20 Vác 
0 dBm INPUT SIGNALS. 
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Attenuation vs. Control Voltage ` 


ATTENUATION – dB 





VcoNTROL - VOLTS 


VSWR 
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WJ-G40/SMG40 


Attenuation vs. Veontrol ሃ5. 
Frequency 


ATTENUATION — dB 
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Typical Switching Performance at 25°C WJ-G40/SMG40 


The switching speed of the WJ-G40 is in Figure 2. Note the WJ-G40 settles in 
shown in Figure 1 with the horizontal less than 1 uS. 

scale set at 2 uS. The very high speed 

of this attenuator is apparent and an ex- 

panded view of the switching is shown 





Fig. 1 Fig. 2 
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LG1/SMLG1 


TO-8 THIN-FILM LINEARIZER 


€ AVAILABLE IN SURFACE MOUNT 

ቀ WIDE TEMPERATURE OPERATION 

ቀ YIELDS LINEAR ATTENUATION (95) 
FOR LINEAR CONTROL VOLTAGE 


« x1.0 dB 
« x1.5 dB 





Linearity Specifications" 


Outline Drawing 













Guaranteed LG1 


. 0450 , 
(11.41) 





| 0.025 
Тетрегаїиге 26 (0.64) 
(5.08) | Wm 
ic | 
.70 x 0. 
2B"C n — || 001870 (045 +002) DIA. 













5 PINS 
о = * d 
-54°C to +85°C (70 : 005) 
DIA 
282999 na ind 
OUTPUT 
: ሐ INPUT CONTROL VOLTAGE 
I VOLTAGE 
ypical Current Drain NS 
«DC VOLTAGE 
Control Voltage = Control Voltage = und = 
-10 V OV 679) 
s а š TYP 
(Min. Attenuation) (Max. Attenuation) DIMENSIONS ARE IN INCHES (MILLIMETERS) 


+.005 (.13) UNLESS OTHERWISE SPECIFIED 






V- 5 mA 5 ጠል SMLG1 Bias 
s 24 mA 11 mÀ Mm OUTPUT 
Усом 15 mA 2.5 ጠል VOLTAGE VOLTAGE 
9% | 
Combination of LGI Plus О! Е и 
V- 5 mA 5 mA 
V+ 31 ጠል 21 ጠል 005 + 00 05 25 > «— 050 TYP 
VCON 15 mA 2.5 mA | 050 | 016 + .002 
012 RADIUS Y e 
*Frequency: 10 - 1000 MHz; attenuation range: 3 to 20 dB 058 RADIUS NS 
350 2 "d 031 ТҮР 
| `x 
Absolute Maximum Ratings тю о m м 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 





табе Т: эсу: р... ILU ግና ንና й ገም ሞም -62°C to +125°C CLG1 

Maximum CASE Témperalure ................. neue eere edet enar norunt ን ግ ን ም 125°C 

N :21፡፲8.5 тү: тс о AE en GRRE ees we adr E +17 Volts ደ ሔል ፈጠ 

WS Series Burn-ih Тетрегеіше(Савв):2:...)..... 20424... a ቀ ee 125°C T б. OUTPUT 
(11.68) zd TYP. (2) PLACES „ш Я 





| M -DCBIAS +DCBIAS| (787) 


Weight approximately 2.0 grams (0.0702.) 





RF CONNECTOR 














озю INPUT SMA JACK (FEMALE) 
ша) CON (2) PLACES 
|. 0.460 + 0.010 . 
و‎ (11.68 + 0.25) MOUNTING HOLE 
0.180... 2-56 UNC-2B X 0.15 (3.8) DEEP 
, 457 THREADED INSERT 
0.810 + 0.010 
(20.57 +0.25) 4 
td 0.320 + 0.010 
0005 ГІ psy (25028 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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DC CONTROL 


+15 -15ሃ 





V CONTROL 
0 TO -10 VOLTS 


The LG1 can drive two G1's or G2's as 
shown above. The LG1 has a response 
time of 30 us over its entire band of 
control voltage. The response time of 
the G1 or G2 is typically 60-100 us. 


If a positive control voltage is desired 
the following circuit may be used. The 
op-amp buffer can also generate a very 
low source resistance in the order of 
thousands of an ohm. 


V CONTROL 
0 TO +10 VOLTS 
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Typical Performance at 25°C WJ-LG1/SMLG1 


Output Voltage vs. Input Voltage 






d 1.1. sas 
ыр ELAR 





VOUT - VOLTS 


VIN - VOLTS 


Attenuation of LG1 and G1 [በ Cascade 
vs. Control Voltage 





-500 MHz - 
-1000 MHz 
Т = 25°С 


ат 84 
VCONTROL 





Attenuation of LG1 and G2 in Cascade 








ah a a ag Es 
VCONTROL vs. Control Voltage 
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LG30 / SMLG30 


TO-8 THIN FILM LINEARIZER 
FOR THE WJ-G30 


@ AVAILABLE IN SURFACE MOUNT 

$ WIDE TEMPERATURE OPERATION 

ቀ YIELDS LINEAR ATTENUATION (dB) 
FOR LINEAR CONTROL VOLTAGE 


Linearity Specifications* 


Guaranteed 
Temperature Typical Maximum 
25° + 1.0 dB + 1.5 ав 
-54°C to +85°C <+1.5dB + 2.0 dB 








*Frequency: 100-2000 MHz; attenuation range: 3 to 25 dB 


Typical Current Drain 






Control Voltage= 
ТЕ 
(Min. Attenuation) 


Control Voltage= 
0 ሃ 
(Max. Attenuation) 















Absolute Maximum Ratings 


Storage Temipetafire ЖОННИ ቸን saan ЧЕК ቀ ምና ንም” -62°C to +125°C 
Maximum Case Тетрегаїиге ............................................... bon, ood dts 125°C 
Maximum DG Voigt uou eue E но a ia መ ግያ a +17 Volts 
"S" Series Burn-in Temperature (Case) ............................................................... 125°C 


The WJ-G30 module is a voltage controlled voltage source. The WJ-LG30 is 
designed to drive the WJ-G30, a voltage controlled attenuator module. The com- 
bination of the LG30 and G30 modules has a typical attenuation characteristic 
which is linear with control voltage provided the following conditions are met: 

1. positive supply = 15V + 1% 

2. negative supply = -15V + 1% 

3. source resistance of variable supply < 1 9 

The LG30 has a response time of 2 us over its entire band of control voltage. 
The response time of the G30 is typically 0.2 us. 
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Outline Drawing 


LG30 - 0.450 + 
| (11.41) 0025 
0200 (064) 
(5.08) ፥ و‎ 
^ 0.185 +0.015 1 
(4.70 + 0.38) 


0018 10 002 (0.45 42) DIA. 


5PINS 





፥ መ 


4 


| 0.500 + 0.002 
(12.70 + 0.05) 
DIA 


GROUND 








OUTPUT 


INPUT CONTROL VOLTAGE 


VOLTAGE 
“ሀር VOLTAGE 


+DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.005 (.13) UNLESS OTHERWISE SPECIFIED 
















SMLG30 +00 
ВІАЅ 
450 — 
INPUT OUTPUT 
CONTROL CONTROL 
VOLTAGE VOLTAGE 
0 — 
| | 
0 ከር 450 
BIAS 
075 
005 + .001 225 ->| |4-/050ТҮР 
| | 375 
0 
050 016 + .002 
012 RADIUS ሃ 


058 RADIUS 
350 Ға ТҮР 
N 





TYP 45° 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 





CLG30 0.820 
PRODUCT LABEL 
AREA 
OUTPUT 
0.460 VOLTAGE 
(11.68) 0375 түр 
0.500 аы 0.310 
, + DC BIAS (7.87) 





3] ፦ -DC BIAS 





| RF CONNECTOR 












0.310 INPUT SMA JACK (FEMALE) 
van бота QUUD 
0.460 + 0.010 
ee (11.68 + 0.25) MOUNTING HOLE 
2-56 UNC-2B X 0.15 (3.8) DEEP 
THREADED INSERT 
(4) PLACES 
0.810 + 0.010 


(20.57 + 0.25) ኽር. 


«0.320 + 0.010 
(8.12 + 0.25) 
50 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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WJ-LG30/SMLG30 


Typical Performance at 25°C 


Attenuation vs. Vcontrol 


Vout Vs. Vcontrol 
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91, 
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111771 
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VCONTROL - V 
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VCONTROL - V 
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01675 Handbook 


11-35 AF and Microwave Des 


AL7 | SMAL7 


50 to 500 MHz 
TO-8 CASCADABLE 
LIMITING AMPLIFIER 


€ AVAILABLE IN SURFACE MOUNT 
ቀ SYMMETRICAL CLIPPING: 

GOOD EVEN-ORDER SUPPRESSION 
Ф HIGH GAIN: 13 dB (TYP) 














































ቆቀ LOW VSWR: < 1.5:1 (ТҮР.) Outline Drawings 
€ FAST PULSE RECOVERY TIME: < 50 NSEC (TYP) А7 |а» | 
ም ENS: a 
Specifications p TES. 
Characteristics Typical Guaranteed 105028) x AE ^os) D^ 
-»| 0.500: 0.002 
0? to 50°C -54° to +85°C (1270) 
0.300 + 0.010 
(7.62 + 0.25) -፦) ጣሙ 
DIA. B.C. | 
Frequency (Min.) 20-550 MHz 50-500 MHz 50-500 MHz 
Small Signal Gain (Min.) 13.0 dB 12.0 dB 11.0 dB ንመ 
Gain Flatness (Max.) +0.2 dB +0.5 dB +0.7 dB 
Noise Figure (Мах.)3 + DC VOLTAGE 
50-300 MHz 5.0 dB 6.0 dB 6.5 dB 
300-500 MHz 5.5 dB 6.5 dB 7.0 dB DIMENSIONS ARE IN INCHES (MILLIMETERS) 
Power Output +.005 (.13) UNLESS OTHERWISE SPECIFIED 
at 1 dB Compression (Min.) SMAL7 BAS 
50-500 MHz -1.5 dBm -5.0 dBm -7.0 dBm 
Output Limiting Level (Max.) ӨШ 
Pin = +10 dBm +0.5 dBm +1.5 dBm +2.5 dBm 
VSWR 
Input . ç 1 Aet 1 d 005 + .001 075 m > <- 050 TYP 
Output 2.0:1 2.0:1 | ተ it M 
DC Current at 15 Volts (Max.) 57 ጠል 59 ጠል 012 RADIUS +e 
058 RADIUS ት - 
* Measured іп a 50-ohm system at +15 Vdc Nominal. 49) ы ӨЛТІР 
Notes: | | 031 
1. WJ-CAL7 is a standard WJ-AL7 installed іп a miniature SMA connector housing and guaranteed ш. ሽሌ. ПР. ae 
over 0°C to 50°C temperature range. DIMENSIONS ARE IN INCHES (MILLIMETERS) 
2. Third-Order І.Р. (linear region) +20 dBm (Тур.) +.010 (.25) UNLESS OTHERWISE SPECIFIED 
3. Linear Region САБ? бй 
pie tes E Жі. ያ ፦ PRODUCT LABEL AREA 
Absolute Maximum Ratings КЕ 
E ከጅ Lu. ананна иеа анана ie bee Ой ም T < (gg) TYP €) PLACES ^ 
Maximum Case Temperature ................................................................................ Xx  ቪ | 
Maximum DC Voltage....................................................................................... +17 Volts Sr NEA ቺፍ እኀ ፲፪ ! 
> 0.500 
Maximum Continuous RF Input Ромгег.......................2.0...2.мг2..2...2. +13 dBm ы пее оар (527) 
Maximum Short Term RF Input Power (1 Minute Мах.)............................. 50 Milliwatts SURFACE (68 £0.25) — NETS 
,: የሄ ክፈ ሽትሺሽሺኤከሺሙጨጢስጠቭ”፣3፡ችቼችቹ፡ችቹም ባካ RR 0.5 Watt (3 psec Max.) "nac | 2 M 
"S" Series Burn-In Temperature (Case) ................................................................ 125°C (00515025) | | 
| t3 +0.010 
ys + 0.25) 





Weight approximately 2.0 grams (0.07 oz.) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C 


The model WJ-AL7 incorporates а 
balanced-bridge Schottky diode output 
limiter using thin-film assembly tech- 
niques integrated with a medium-level 
input 20-500 MHz, 14 dB gain ampli- 
fier, Тһе balanced-bridge yields sym- 
metrical clipping of the signal which 
reduces even-order harmonic distortion. 
Its functional schematic is shown іп 
Figure 1. Diodes D1 through D4 are 
used to provide the primary limiting, 
while diodes D5 through D8 provide 
hard limiting. 

The WJ-AL7 is vertually identical 
to the WJ-LA7 except that the amplifer 
is placed in front of the limiter as 
opposed to the limiter in front of the 
amplifier. The pulse-recovery time is 
therefore the same. (Under 50 nsec for 
a single unit). 

Reversing the positions results in an 
improved input noise figure and a re- 
duced output power level. 

The units are designed for cascaded 
operation with each additional stage 
offering approximatley 12 dB of in- 
creased limiting range. 


Gain (Linear) 





50 100 200 300 400 500 
FREQUENCY - MHz 


Noise Figure 


== " 


4 || 
50 1 


Power Output* 





NOISE FIGURE - dB 








00 300 500 
FREQUENCY - MHz 











POWER OUTPUT - dBm 




















FREQUENCY - MHz 
*at 1 dB Gain Compression 
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Power Output in Saturation 


POWER OUTPUT - dBm 





FREQUENCY - MHz 




















20 
“Biz > +20 “5 -10 =5 0 +5 +10 
INPUT POWER - dBm 





W]-AL7/SMAL7 


Harmonic Suppression (Curve A) 


- 98 MHz 
- 102 MHz 








HARMONIC SUPPRESSION - dB REL. TO OUTPUT 


0 
-30 -20 -10 0 *10 +20 +25 +30 


INPUT POWER- dBm 
“Harmonic Suppression (Curve В) 


5: 298 MHz 


f, = 302 MHz 


ra 
аа” 





HARMONIC SUPPRESSION - dB REL. TO OUTPUT 


+20. 425350 


INPUT POWER - dBm 


Harmonic Suppression (Curve C) 


f, = 502 MHz 
2 3RD ORDER TWO-TONE 
— |p 3D ORDER TWO-TONE | 
^ 





Қата Хай 


БҮ 
ا و کر‎ 
2 | 








-60F 


HARMONIC SUPPRESSION - dB REL. TO OUTPUT 


-30 -20 -10 0 +10 +20 +25 +30 
INPUT POWER - dBm 
Typical Automatic Test Data 
Vec = 15.0 V 
Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
2.0 3.1 3.1 12.7 
5.0 1.2 2.1 13.2 Thermal Data: Vcc = 15 Vdc 
10.0 1.1 1.6 13:7 
50.0 1.1 1.4 13.9 Е 
100.0 1.1 1.4 13.8 Thermal Resistance Bic ጀም ቸም ዋግም ቸቸ асығы С 45°C/W 
200.0 1.2 1.4 13.7 Transistor Power Dissipation Ра ..................... 0.560 W 
300.0 1.3 1.4 13.6 i ; ; o 
Ae P በክ 58 Junction Temperature Rise Above Case Тіс ...25.2°С 
500.0 1.4 1.4 13.9 
600.0 1.8 1.4 13.9 
700.0 3.2 1.4 13.1 
Linear S-Parameters 
Frequency $11 $21 $12 522 


MHz MAG ANG MAG ANG MAG 
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LA7 / SMLA7 


50 to 500 MHz 
TO-8 CASCADABLE 
LIMITING AMPLIFIER 


€ AVAILABLE IN SURFACE MOUNT 

ቀ SYMMETRICAL CLIPPING, GOOD 
EVEN-ORDER SUPPRESSION 

€ HIGH OUTPUT LEVEL: +11.5 dBm (ТҮР) 









€ HIGH THIRD-ORDER INTERCEPT POINT: +28 dBm (ТҮР.) Оцене йаш 
€ FAST PULSE RECOVERY TIME: «50 NSEC (TYP) LAT — gis 
Specifications ቺ | Em ж 0.025 (063) 
Characteristic Typical Guaranteed 1062005! Ы ከይህ 0218 а ዐ +002) DIA 
0° to 50°С -54° to +85°С - | ЖЩ 
592. ፦ 
Frequency (Min.) 20-550 MHz 50-500 MHz 50-500 MHz 680080 


Small Signal Gain (Min.) 12.6 dB 12.0 dB 11.0 dB 
Gain Flatness (Max.) +0.2 dB +0.5 dB +0.7 dB 





























Noise Figure (Max.) + DG VOLTAGE 45 + 3 
50-300 MHz 7.0 dB 8.0 dB 8.5 dB 
300-500 MHz 7.5 dB 8.5 dB 9.0 dB DIMENSIONS ARE IN INCHES (MILLIMETERS) 
Power Output +.005 (.13) UNLESS OTHERWISE SPECIFIED 
at 1 dB Compression (Min.) SMLA7 BIAS 
50-300 MHz +12.0 dBm +11.0 dBm +8.0 dBm seh 
300-500 MHz +11.5 dBm +10.0 dBm +7.0 dBm IN ол 
Output Limiting Level (Мах.) 0-1 | 
Pin = +20 dBm +15.5 dBm +16.0 dBm +17.0 dBm ae ae 
VSWR (Max.) Input/Output doti ЕТ 2.0:1 tg p see ко от 
DC Current (Max.) at 15 Volts 54 mA 56 mA 58 mA маша 
012 RADIUS р с 
* Measured in а 50-ohm system at 15 Мас Nominal. 058 RADIUS ың ው 
Notes: 350 e031 TYP 
1. WJ-CLA7 is a standard WJ-LA7 installed in a miniature SMA connector housing and guaranteed | 
over 0°C to 50°C temperature range. 470 0 BN “2 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
Typical Intermodulation Performance at 25°C CLA7 T 
See note 1 REN. ҮЗ ኑ 
PRODUCT LABEL AREA 
Third Order Two Tone Intercept Point .................... +28 dBm (Typ.) Linear Region Only фей) 
Absolute Maximum Ratings 1 “ሀ: түр (2) PLAces OUTPUT өзе 


| +VDC 











Storage Temperature mist ሸና МЕНТІ ТД ТҮПТІ ІІ :62°С to +125°C RJ Р ዘይነ" ቺ TER is TERM. T 7 
Maximum Case Temperature ................ г... reina enia i ገናም ት ማማ ር 125°C | E (2) PLACES баю (1270) 
Máximám ЭС Модел he саад ቫን ቸን ле ее мааа, +17 Volts з (18 + 029) | ከ 
Maximum Continuous RF Input Ромег................................ еее кек кекке кек кене, +23 dBm , sn" | 250100 раз (2.4) DEER 
Maximum Short Term RF Input Power (1 Minute Мах.)............................ 400 Milliwatts 55:5 ч TD 
Maximum Peak POWOF us Su. uk u А ነ 1 Watt (3 usec Max.) БЕРЕКЕТ 
"S" Series Burn-In Temperature (Case) ................ e 125°C Же) 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 
Weight approximately 2.0 grams (0.07 oz) %.010 (25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C 
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VSWR Input 





1.0:1 
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Power Output Over Temperature* - 


POWER OUTPUT - dBm 





> 8! 
- 50 .- 100 200 300 400 500 
Ç ; FREQUENCY - MHz | | 
*at 1 dB Gain Compression 


Power Output vs. Frequency 


296 Piy = 20 dBm | 








>. 
со 15 — =щ 

5 ==1. | | 
: рыла ы 
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Power Output and Distortion Products 


POWER OUTPUT - dBm 


OUTPUT POWER - dBm 
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Typical Automatic Test Data 





Vec = 15.0 V 
Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
5.0 2.7. 1.2 11:5 
10.0 1.7 1.1 12.1 
50.0 1.1 1.3 12.6 
100.0 1.1 14 12.6 
200.0 1.2 1.2 12.7 
300.0 1.3 1.2 12.7 
400.0 1.3 1.1 12.9 
500.0 1.3 1.1 13.0 
600.0 3:4 1.4 13.0 
700.0 1.6 2.4 12.1 
Linear S-Parameters 
Frequency $11 $21 $12 $22 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
5.0 455 -56 3.753 -137 087 9 102 147 
10.0 256 -67 4.044 -159 091 5 059 136 
50.0 058 -60 4.255 172 094 “1 042 99 
100.0 047 -32 4.281 156 096 -5 051 69 
200.0 075 -39 4.310 126 102 -13 072 33 
300.0 113 -67 4.332 98 109 -23 081 8 
400.0 138 -95 4.420 68 118 -35 063 -12 
500.0 125 -122 4,475 37 126 -49 042 30 
600.0 065 -98 4.487 1 135 -68 172 49 
700.0 225 -68 4.029 -41 133 -92 416 14 


Thermal Data: Vcc = 15 Vdc 


Thermal ResSistanbe@jgra:.............................—. 45°C/W 
Transistor Power Dissipation Pg ..................... 0.560 W 
Junction Temperature Rise Above Case Tjc ...25.2°C 


W]-LA7/SMLA7 


Limiting Characteristics 
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Schematic Diagram 





-45 dBm Input CW Pulse 





+5 dBm Input CW Pulse 
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| ለ17 / SMLA17 


10 to 1000 MHz 
TO-8 CASCADABLE 
LIMITING AMPLIFIER 


€ AVAILABLE IN SURFACE MOUNT 

€ SYMMETRICAL CLIPPING: GOOD 
EVEN-ORDER SUPPRESSION 

€ MEDIUM OUTPUT LEVEL: +10 dBm (TYP) 

€ HIGH THIRD-ORDER INTERCEPT POINT: «28 dBm (TYP) 

€ FAST PULSE RECOVERY TIME: «50 NSEC 


Specifications * 





Characteristic Typical. Guaranteed 
0? to 50°C -54? to +85°C 

Frequency (Min.) 5-1100 MHz 10-1000 MHz 10-1000 MHz 
Small Signal Gain (Min.) 11.5 05 10.5 dB 9.5 dB 
Gain Flatness (Max.) +0.3 dB +0.5 dB +0.7 dB 
Noise Figure (Max.) 5.8 dB 6.7 dB 7.2 dB 
Power Output 

at 1 dB Compression (Min.) +10.0 dBm +7.0 dBm +5.0 dBm 
Output Limiting Level (Max.) +15.0 dBm +16.0 dBm +17.0 dBm 

Pin = +20 dBm 
VSWR (Max.) Input/Output УЯ 1.9:1 20:1 
DC Current (Max.) at +15 Volts 55 mA 57 mA | 59 mA 
*Measured in a 50-ohm system at +15 Vdc Nominal. 
Notes: 
1. WJ-CLA17 is a standard WJ-LA17 installed in a miniature SMA connector housing and guaranteed 

over 0°C to 50°C temperature range. 
Typical Intermodulation Performance at 25°C 
Third Order Two Tone Intercept Point ..................... +28 dBm (Typ.) Linear Region Only 


Absolute Maximum Ratings 


Storage Temperature .................sseeenenne eee 

Maximum Case Temperature .................. seen eee een 
Maximum DC Voltage............................... ግ ግ ግ ግ ግ ግ ገ ዓገ ም ን ንው 
Maximum Continuous RF Input Power 
Maximum Short Term RF Input Power (1 Minute Max.)............................ 400 Milliwatts 
Maximum Peak POWO. 5. ናቸ” aatem aae tena hona na Re снна XE ዓን ም 1 Watt ( 3 usec Max.) 
“S” Series Burn-In Temperature (Case) ....................... a. a sissssssesssssssssssss 125°C 


Weight approximately 2.0 grams (0.07 02.) 








Outline Drawings 


_„ 0450 безга 
| (1141) 01А | 
Y 
0.200 
(5.08) i 
Y - 0.025 (0.63) 
! | \ 
? | | 40.001 
0.185 + 0.015 — | |«— 0.018 0.46 "x DIA. 
(4.70 + 0.38) 0002045 “9 Б) 









+ DC VOLTAGE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.005 (.13) UNLESS OTHERWISE SPECIFIED 


SMLA17 









BIAS 
075 
005 i .001 <- 050 ТҮР 
50 016 +.002 
1012 RADIUS Y 
.200 
058 RADIUS ቶ 
550 y- 031 TYP 
| | 
170 0 ፐሃዞ уе 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 









CLA17 T 
(20.82) 
See note 1 А ”| |- 
na =] PRODUCT LABEL AREA 
000 £ А ከ 
(25.40) Š ከ. 
(9) 
^ 
0.375 TPUT 
TYP (2) PLACES 0.310 
(9.52) TYP (2 (7.87) 
+VDC Y 








= GND 

RF CONNECTOR TERM. t 
SMA JACK (FEMALE) “s lee “pase 
(2) PLACES 666. — (0270) 


(11.68) 
0.460 + 0.010 
11.68 


MOUNTING HOLE 
2-56 UNC- 28 X 0.15 15 6. 8) DEEP 
М THREADED INSERT 
0.810 + 0.010 (4) PLACES 
(20.57 + 0.25) | ЄН T-]- 






n T 2% Lj 

0.095 F a x 

(2.41) 0.250 
(6.35) 


0.320 + 0.010 
(8.12 + 0.25) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C 
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Power Output and Distortion 


POWER OUTPUT AND DISTORTION - dBm 


POWER OUTPUT AND DISTORTION - dBm 


POWER OUTPUT AND DISTORTION - dBm 


0 +10 
POWER INPUT - dBm 


2ND HARMONIC - 
ከክርን 






+20 +25 





0 +10 
POWER INPUT - dBm 


+20. +25 





0 +10 
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Phase Shift vs Input Power 


PHASE SHIFT - DEGREES 


+20 
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+15 


WJ-LA17/SMLA17 


Intercept Point 





INTERCEPT POINT - dBm 


10 50100 200 300 400 500 600 700 800 900 1000 
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Limiting Characteristics 
+20 





POWER OUTPUT - dBm 


A 100 MHz b 
6 STAGE dm 1 STAGE 3 
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Output Response, 6 Cascaded LA17’s 





-45 dBm Input CW Pulse 





+5 dBm Input CW Pulse 
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Typical Automatic Test Data WJ-LA17/SMLA17 


Vcc = 15.0 V 

Frequency VSWR VSWR GAIN 
MHz IN OUT DB 
5.0 2.6 1.8 10.3 
10.0 1.7 1.6 11.0 
50.0 1.1 1.4 11.4 
100.0 141 1.4 11.4 
200.0 T 1.4 115 
300.0 1:4 1.4 THS 
400.0 5 1.4 11.6 
500.0 5 1.4 11.6 
600.0 1.1 1.4 11.6 
700.0 1.2 1.4 11.6 
800.0 1.2 1.4 41.6 
900.0 1.2 1.3 11.6 
1000.0 1.3 1:3 11.5 
1100.0 1.4 1.2 11.3 
1200.0 1.6 +2 10.9 


Linear S-Parameters 





Frequency $11 $21 $12 $22 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
5.0 .448 -57 3.267 -141 .081 11 .296 172 
10.0 .247 -67 3.554 -161 .091 7 .219 167 
50.0 058 -63 3.698 TZ 096 1 183 160 
100.0 040 -41 3.708 167 097 -1 175 146 
200.0 030 -44 3.750 150 100 -4 171 118 
300.0 030 -33 3.764 134 104 -8 174 94 
400.0 044 -28 3.791 118 108 -12 173 70 
500.0 050 -40 3.793 102 112 -16 173 46 
600.0 058 -49 3.796 86 117 -21 171 22 
700.0 071 -53 3.794 69 122 -27 166 ፦2 
800.0 078 -65 3.808 52 127 -33 159 -25 
900.0 092 -67 3.782 35 133 -39 147 -46 
1000.0 417 -74 3.756 16 137 ፦46 124 -64 
1100.0 167 -86 3.673 -3 144 -53 097 -80 
1200.0 218 -99 3.511 -23 149 -61 074 -76 
Thermal Data: Vcc = 15 Vdc 
Thermal RESISTANCE OCs eret 45°C/W 
Transistor Power Dissipation Pg ..................... 0.448 W 


Junction Temperature Rise Above Case Тіс ...20.2°C 
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LA45 / SMLA45 


1000 to 4000 MHz 
TO-8 CASCADABLE 
LIMITING AMPLIFIER 


@ AVAILABLE IN SURFACE MOUNT 

€ SYMMETRICAL CLIPPING: GOOD EVEN 
ORDER SUPPRESSION 

€ MEDIUM OUTPUT LEVEL: +14.0 dBm (TYP.) "  —, 

ቀ MEDIUM GAIN: 11.5 dB (TYP.) Outline Drawings 











ቀ WIDE BANDWIDTH: 0.8-4.2 GHz (TYP.) LA45 — ፳85፦ 
Specifications , mo 0.025 (0.63) 
Characteristic Typical Guaranteed оваз 5 | - ame 922100 
0° to 50°C -54° to +85°C CN 
0.300 + É 
ЕТЕ 














1000-4000 МН2 | 1000-4000 MHz 
10.0 АВ 9.0 dB 50-OHM INPUT 
+.8 dB +1.0 dB 
9.5 dB 10.0 dB + DC VOLTAGE —~ 


800-4200 MHz 
11.5 dB 
+.6 dB 

8.0 dB 


Frequency (Min.) 

Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 
Power Output 






























at 1 dB Compression (Min.) +14.0 dBm +12.5 dBm +11.5 dBm n PH 
Output Limiting Level (Max.) %.005 (.13) UNLESS OTHERWISE SPECIFIED 
Pin = +17 dBm +15.5 dBm +17.0 dBm +17.5 dBm SMLA45 e" 
VSWR (Max.) - 
Input 125 2.11 2.21 
Output 1.6:1 24921 ^A a 
DC Current (Max.) at +15 Volts 110 mA 115 ጠል 120 ጠል 0 NC 450 
075 
* Measured in а 50-ohm system at +15 Vdc Nominal. mi en Ex ss аны 
Notes: 050 
1. WJ-CLA45 is a standard WJ-LA45 installed in a miniature SMA connector housing and guaranteed 012 RADIUS - ru in 
over 0°C to 50°C temperature range. 658 RADIUS - ^ 200 
350 — ሪ 091 TYP 
1 ` ° 3 M = 
Typical Intermodulation Performance at 25°C т 0 eS "е 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 
Second Harmonic Intercept Роіпі.....................а 0001 +50.0 dBm (Тур) CLA45 589 
Second Order Two Tone Intercept Point ................. sss. 4460 6፡8 (Typ) Semel 107 au ua ыды, 
Third Order Two Tone Intercept Point............................................... +24.0 dBm (Typ.) (540) | 7 
- [2 (9 
ሻና (188 2 | ep) TYP (2) PLACES „ш КІ. 
. ° (12.70) "| ከን | VG - 
Absolute Maximum Ratings ው А * —p HN i 
"ue cm ШЫ “| у we 
Storage Тепрегдіміе.....................Ӛы4.. əсе иннин ннн ው ዓት 65°C 125°C |. nae оар Cem 
Maximum Case Temperature 2. ስ ካም ስ ЕС, "ጌማጅም iis 886029 — W алай» | 
Maximum DC Voltage ыиы сны с የ የ ዓት +16 Volts а 45" ус сағаны 
š : 0.810 + 0.010 (4) PLA 
Maximum Continuous RF Input Ромег....................... есек еееееееееен ее кесене етене +17 dBm 0574024), үз 
Maximum Short Term RF Input Power (1 Minute Мах.)............................ 100 Milliwatts 5 ТЫ ا‎ 
“S” Series Burn-in Temperature (Case) .................. eee 85°C ч 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.010 (.25) UNLESS OTHERWISE SPECIFIED 


Weight approximately 2.0 grams (0.07 02.) 
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Typical Performance at 25°C WJ-LA45/SMLA45 


Gain Power Output and Distortion Maximum Limiting Level 
| ወ Pin = +17 dBm 
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Typical Automatic Test Data 


Vec = 15.0 V 


Frequency 
MHz 


800.0 
900.0 


VSWR 
IN 


Te] 
1.1 


А Аа -А ጨሌ -А мА -А -А А ጨሌ ጩሌ -А ጨሌ -А -А -А -А ጨሌ -А መሴ -А — ጩ መኔ መሴ መሴ መሌ 
53 53 53 እን ከን ከ3 ከ3 а ሖል Ж =ሓ.ዕሖ ከን ኮ3 ርን ርጋ 5) р іл бл бл {л 


Vec = 12.0 V 


Frequency 
MHz 


800.0 

900.0 
1000.0 
1100.0 
1200.0 
1300.0 
1400.0 
1500.0 
1600.0 
1700.0 
1800.0 
1900.0 
2000.0 
2100.0 
2200.0 
2300.0 
2400.0 
2500.0 
2600.0 
2700.0 
2800.0 
2900.0 
3000.0 
3100.0 
3200.0 
3300.0 
3400.0 
3500.0 
3600.0 
3700.0 
3800.0 
3900.0 
4000.0 
4100.0 
4200.0 


Thermal Data: Усс = 15 Vde 


VSWR 
IN 


መ ጨጨ — ጨ ጨሬ — — — — — ጨመ ጨጨ ጨ 
ኤ ሀ ። ሀ جز جز س س س س‎ ዕጩ ር: № ~ 


- 


መሴ — — ጨሕ ኤሌ o — -А -А-А-А ሬል. ጩጨ ጨ ጨሬ — ሬጨ ጨጨ — 
+ p+ LK 


ኪን ከ3 ከ3 аз ДА ሬ Ny ኪን ርዕ ር 


-. መሴ Жа 
N m ከን 


VSWR 
OUT 


ak ae 
ኪን ኪን 


Аа ጨር. — me — 4 ጩእ: ይል: ርሱ, ሠሠ -А = -А < መእ ጨሌ ቪ መእ ف‎ ጨጨ መሕ ፌሌ 1፡ሕ መሌእ А) -А k. чей = 
кә оо бло ф Фф ф ф O Фф O ©з P ርዕ ኤጩ ርህ w ሠ ሀ ርጋ ርጋ ዕ о ርዕ ርጋ о ርጋ о ii 


VSWR 
OUT 


= — — — ጨሬ ጨመ ጨ — 


fo ከን ከን =ዱ =. ጐዴ © 


Thermal Resistance Өјс 
Transistor Power Dissipation Pd 
Junction Temperature Rise Above Case Тіс ...52°C 
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GAIN 
DB 


t22 
11.8 
11:6 
112 


Linear S-Parameters 


Frequency $11 521 $12 $22 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 

800.0 . .041 -135 4.083 » -114 ‚024 -47 085 -124 

900.0 .067 -123 3.910 - -157 .021 -87 093 -157 
1000.0 102 -138 3.799 165 022 -126 093 165 
1100.0 .132 -156 3.746 129 .021 -158 .096 122 
1200.0 .150 -177 3.714 95 ‚021 170 102 83 
1300.0 .163 163 3.705 62 .021 136 .114 48 
1400.0 .183 144 3.680 30 .020 111 .125 17 
1500.0 193 122 3.671 -2 .019 79 .136 -12 
1600.0 .194 100 3.662 -34 019 52 .144 -40 
1700.0 .198 80 3.663 -64 018 23 147 -68 
1800.0 191 59 3.675 -94 019 -3 147 -93 
1900.0 .192 38 3.686 -125 .019 -29 138 -120 
2000.0 .170 16 3.698 -155 017 -57 127 -149 
2100.0 .165 -10 3.712 175 .017 -79 .122 180 
2200.0 .152 -31 3.741 145 018 -108 115 149 
2300.0 .146 -53 3.749 115 017 -135 111 114 
2400.0 .136 -76 3.766 86 0416 -160 .113 Ұ7 
2500.0 .120 —101 3.797 56 .016 1/2 A23 42 
2600.0 .106 -123 3.793 26 ‚015 149 ‚134 8 
2700.0 ‚094 -145 3.800 ፦4 .014 123 ‚152 -19 
2800.0 068 -171 3.787 -33 .015 91 .170 -44 
2900.0 054 155 3.779 -63 013 68 .194 -68 
3000.0 .034 125 3.787 -92 012 50 216 -90 
3100.0 .032 70 3.772 -121 012 27 230 -113 
3200.0 .032 19 3.776 -151 011 -5 .238. -136 
3300.0 .044 -10 3.779 -180 011 -34 .242 -156 
3400.0 .055 -36 3.795 150 .011 -46 242 -177 
3500.0 076 -69 3.832 121 012 -85 .238 162 
3600.0 .080 -91 3.839 91 011 -110 233 139 
3700.0 .092 -107 3.882 62 .009 -129 .221 116 
3800.0 .108 —134 3.917 32 s, 4010: -159 .194 90 
3900.0 108 -155 3.940 2 009 178 .167 63 
4000.0 .118 -171 4.008 —28 .008 153 .142 35 
4100.0 *: ሠ“ ማማር 166 4.006 -58 009 125 .120 3 
4200.0 117 143 4:056- - -69 .007 111 .108 -35 


ل ل کا کا ал аи‏ 


Linear S-Parameters 


Frequency S11 S21 S12 S22 
ስለለ MàG ANG- MAG, АМО. MAG АМ MAG, ANG 

800.0 .063 -128 3.868 -113 .021 —46 .059 -108 
900.0 093 -129 3.731. -156 019 -87 062 -144 
1000.0 .119 -141 3.646 166 020 -125 .055 171 
1100.0 .146 -160 3.600 131 021 -160 .057 116 
1200.0 .170 -178 3.592 97 019 172 .066 69 
1300.0 .174 “162 3.584 64 018 139 081 31 
1400.0 .193 144 3.566 32 018 109 091 0 
1500.0 ‚207 123 3.566 0 017 86 .106 -28 
1600.0 .206 102 3:579 -32 018 55 113 -55 
1700.0 213 83 3.581 -62 017 32 .114 -83 
1800.0 .199 61 3.581 -92 .019 4 .116 —109 
1900.0 .205 41 3.609  -123 .016 -21 .109 —139 
2000.0 .184 20 3.627  -152 .018 —54 .099 -170 
2100.0 426 -.......››..23 3.639 177 016 -77 097 156 
2200.0 .167 -26 3.670 148 017 -100 .095 123 
2300.0 .162 -49 3.690 118 017 -126 101 87 
2400.0 .151 -70 3.700 88 0416 -154 113 50 
2500.0 138 -92 3.730 59 015 -178 .126 47 
2600.0 .126 “113 3.728 29 015 156 .144 “14 
2700.0 .109 -134 3.744 “1 016 122 .162 —40 
2800.0 .087 -157 3.718 -30 016 106 .180 -62 
2900.0 .068 177 3.722 -60 .015 83 .196 -84 
3000.0 050 146 3.720 —89 013 59 215 | -105 
3100.0 .040 119 3.714 “=419 014 33 227 -128 
3200.0 .029 70 3.724 -148 013 1 .229 -149 
3300.0 .027 6 3.715 -177 013 -12 .225 -170 
3400.0 .036 -25 3.740 153 013 -34 .221 169 
3500.0 .051 -52 3.772 124 012 -64 ‚212 148 
3600.0 - .067 -79 3.777 94 011 -90 .200 125 
3700.0 078 -100 3.810 65 013 -113 .185 101 
3800.0 089 -126 3.644 35 010. -133 .160 73 
3900.0 .090 -150 3.853 5 011 -159 .136 43 
4000.0 .105 -165 3.907 -25 .010 174 ЛАЙ 9 

. 4100.0 .103 165 3.883 -55 .010 149 .101 -31 
4200.0 .106 145 3.924 -86 010 124 102 -71 

PUE 0.476 W 


WJ-LA45/SMLA45 
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LA45-1 / 
SMLA45-1 


1000 to 4000 MHz 
TO-8 CASCADABLE 
LIMITING AMPLIFIER 





@ AVAILABLE IN SURFACE MOUNT 

ቀ SYMMETRICAL CLIPPING: GOOD EVEN 
ORDER SUPPRESSION 

ቀ HIGH OUTPUT LEVEL: +17 dBm (ТҮР.) 

ቀ MEDIUM GAIN: 14.0 dB (ТҮР) 

ቀ WIDE BANDWIDTH: 0.8-4.2 GHz (TYP.) 


Typical 


800-4200 MHz 


Specifications* 


Guaranteed 
0° to +50°C -54° to +85°C 


Characteristic 


Frequency (Min.) 1000-4000 МН2 | 1000-4000 MHz 


Small Signal Gain (Min.) 14.0 dB 13.0 dB 12.0 dB 
Gain Flatness (Max.) +0.5 dB +0.8 dB +1.0 dB 
Noise Figure (Max.) 7.5 dB 9.0 dB 9.5 dB 
Power Output 

at 1 dB Compression (Min.) +17.0 dBm +15.5 dBm +14.5 dBm 
Output Limiting Level (Max.) 

Pin = +17 dBm +18.5 dBm +20.5 dBm +21.0 dBm 
VSWR (Max.) 

Input 1.0.1 2.1:1 2.2:1 

Output 1.6:1 291 21] 
DC Current (Max.) 

at +15 Volts 110 mA 115 mA 120 mA 
e N OD A ents RENTEN SENSUM tct EL LL 
* Measured in a 50-ohm system at +15 Vdc Nominal. 
Notes: 
1. WJ-CLA45-1 is a standard WJ-LA45-1 installed in a miniature SMA connector housing and guar- 
anteed over 0°C to 50°C temperature range. 
Typical Intermodulation Performance at 25?C 
Second Harmonic Intercept Роіпі....................................««««««...« 453.0 dBm (Typ.) 
Second Order Two Tone Intercept Роіпії.................................«............ +48.0 dBm (Typ.) 
Third Order Two Tone Intercept Роіпі.................2...... Ша. +27.0 dBm (Typ.) 
Absolute Maximum Ratings 
Storage Temperature ገ ገ eee -65°C to +125°C 
Maximum Case Temperature ....................1.00 0. ገ ም ገ ም лсе кесе кесел екен нее ее 85°C 
Maximum ОС Уойаде.......................і.2.. əлі nennen nennen nnn ከከ +16 Volts 
Maximum Continuous RF Input Power.................. eee +17 dBm 
Maximum Short Term RF Input Power (1 Minute Мах.)................... 4. 100 Milliwatts 
“S” Series Burn-In Temperature (Case) ..................а..12010.10.1111 ee 85°C 


Weight approximately 2.0 grams (0.07 02.) 
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Outline Drawings 
LA45-1 > 0450 Dia, ге 
۷ 


(11.41) 











0.200 
(5.08) 
ЖЕ ЖС —— 0025 (0.63) 
! | ተ 
F ተ | | 40.001 
0.185 + 0.015 2221-0018 2600.46 +0.02) DIA 
(4.70 + 0.38) 0002 1005) 
—.| 0500 + 0.002 l- 
| (12.70) 
DIA. 
0.300 + 0.010 
(7.62 + 0.25) — -፦፦ 
DIA. B.C. | | 


| GROUND 





50-OHM OUTPUT 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
4.005 (.13) UNLESS OTHERWISE SPECIFIED 
















BIAS 
450 — 
IN OUT 
pe 
| | 
0 NC 450 
075 
005 + .001 225 ->| |+—050ТҮР 
| | 375 
0 
050 016 % 002 
1012 RADIUS Y 
200 
058 RADIUS 4 
350 031 TYP 
| X 
| ራረ 
170 0 TYP it 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
3.010 (.25) UNLESS OTHERWISE SPECIFIED 


CLA45-1 


See note 1 А >| I 
—— —À PRODUCT LABELAREA 





OUTPUT 
= 2) ТҮР (2) PLACES 0.310 
ር | ሆ87) 


+VDC Y 












x GND 
ከው ክዩ CONNECTOR : TERM. 
у SMA JACK (FEMALE) |— 0600 
87 (2) PLACES 0460 (12.70) 
M | (11.68) 


6 
0.460 + 0.010 
(11.68 + 0.25) Я 









MOUNTING HOLE 
2-56 UNC-2B X 0.15 (3.8) DEEP 
THREADED INSERT 





0.810 + 0010 VM. (4) PLACES 
(20.57 + 0.25) | 1-3 
p = > --ӨН 
n „0.320 + 0.010 
(8.12 + 0.25) 


0.095 i le 
(2.41) 0.250 
(6.35) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
3.010 (25) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C WJ-LA45-1/SMLA45-1 


Gain Power Output and Distortion | Maximum Limiting Level 
© Pin = +17 dBm 






Š 
= 


ا سے 


m 


2ND HARMONIC - 


© 







= 










| 
ко 
e 


JN 
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POWER OUTPUT- dBm 





-40 
—60 

8 10 2.0 3.0 40 42 
-80 -20 -10 0 410 +17 FREQUENCY-GHz 


POWER OUTPUT AND DISTORTION-dBm 





8 1.0 2.0 3.0 4.0 4.2 
FREQUENCY-GHz | 


POWER OUTPUT- dBm 


Noise Figure 





.0 +10 +17 FREQUENCY-GHz 
POWER IN-dBm - 


POWER OUTPUT AND DISTORTION- dBm 


Intercept Point 





810 20 30 40 42 
FREQUENCY-GHz 


Power Output* 


N 
= 
= 


INTERCEPT POINT-dBm 





POWER OUTPUT AND DISTORTION- Вт 


810 2.0 3.0 4.0 4.2 
FREQUENCY-GHz 





POWER OUT-dBm, 





8 1.0 2.0 3.0 4.0 4.2 
Phase Shift vs. Input Power 





Е 
со 
© 
t 
= 
ርጋ 
22.0 де 
= 
Е 
& 200 = 52 
! © ш 
፦ > сс 
2 < ር2 
= 18.0 = e 
сс 5 са 
ш а. ! 
= ፦ ከ 
ፎ 16.0 > Е 
e = 
ፎ 00 MHz > 
| ім 
140 = 2 
8 1.0 2.0 3.0 4.0 4.2 e -20 -10 0 +0 - +7 x 
FREQUENCY-GHz POWER IN-dBm 


*at 1 dB Gain Compression 





POWER IN-dBm 
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Typical Automatic Test Data WJ-LA45-1/SMLA45-1 


Vec = 15.0 V Linear S-Parameters 
ا‎ ы L сады td Moti TAL I тула =. Te ымы ы ы ee = ው s 
Frequency VSWR VSWR GAIN Frequency $11 $21 $12 $22 
MHz IN OUT DB MHz MAG ANG MAG ANG MAG ANG MAG ANG 
800.0 1.0 1:5 14.1 800.0 .023 72 5.087 -128 017 -66 .206 -107 
900.0 4.1 1.4 14.3 900.0 .043 -89 5.181 -169 017 -103 183 -147 
1000.0 1:9 1.4 14.4 1000.0 083 -125 5.251 154 0017  -138 .159 179 
1100.0 1.3 1.3 14.6 1100.0 .120 -154 5.365 TI .018 -171 .141 135 
1200.0 1.4 1.3 14.8 1200.0 2158 —178 5.479 82 .017 127 ‚127 94 
1300.0 1.4 1.3 14.9 1300.0 .169 156 5.565 48 .015 130 .120 58 
1400.0 1:5 1.3 15.0 1400.0 .188 133 5.624 14 .015 95 .115 25 
1500.0 1.5 ke 15.1 1500.0 .205 107 5.664 -19 017 66 dM -6 
1600.0 1.5 t2 15.2 1600.0 .205 83 5.723 -52 .015 37 .104 -34 
1700.0 1.5 1.2 15.2 1700.0 213 61 5.767 -84 015 16 .090 -61 
1800.0 1:9 1.2 15.2 1800.0 .205 34 5.785 -116 .016 -17 .075 -85 
1900.0 1.9 1.1 15.3 1900.0 .209 12 5.816 -149 .013 -38 .052 -103 
2000.0 1:5 1.1 15.3 2000.0 192 -16 5.825 180 013 -65 030 -116 
2100.0 1.5 1.0 15.3 2100.0 .191 ፦43 5.811 148 013 -92 016 -103 
2200.0 1.5 1.0 15:3 2200.0 .187 —68 5.837 117 012 -121 .022 -71 
2300.0 1.4 1.1 15.3 2300.0 .174 -90 5.824 85 012 -150 034 -66 
2400.0 1.4 T 15.3 2400.0 .169 -116 5.814 54 011 179 .047 -74 
2500.0 1.4 1.1 15.3 2500.0 157 -141 5.792 23 011 159 .059 -90 
2600.0 1.3 1.1 15.2 2600.0 141 -167 5.738 -8 012 137 ‚066 -108 
2700.0 1.3 1.1 15.1 2700.0 131 169 5.714 -38 009 116 ‚061 -127 
2800.0 1.3 414 15.0 2800.0 115 142 5.653 -69 010 84 04 -144 
2900.0 1.2 "1.1 15.0 2900.0 ‚110 116 5.630 -100 011 60 .037 -149 
3000.0 Те 444 15.0 3000.0 .092 63 5.604 -130 .010 29 .030 -130 
3100.0 t2 1.1 14.9 3100.0 ‚091 52 5.567 —161 009 11 036 -117 
3200.0 1.2 1.1 14.9 3200.0 .086 23 5.539 168 .009 -19 ‚047 -115 
3300.0 Le 1.1 14.8 3300.0 091 -1 5.511 138 .009 -67 .063 -117 
3400.0 7:2 12 14.8 3400.0 .088 -30 5.487 107 .009 -70 083 -129 
3500.0 12 1.2 14.8 3500.0 .086 -53 5.465 76 .009 -90 .103 -145 
3600.0 12 1.3 147 3600.0 .086 -78 5.428 45 007 -117 .116 -165 
3700.0 he 1.3 14.6 3700.0 .088 -97 5.398 15 007 -144 .124 176 
3800.0 1.2 1.3 14.6 3800.0 0866 -119 5.373 -16 007 -155 121 159 
3900.0 T2 1.3 14.6 3900.0 .080 -143 5.342 -46 007 -177 .117 142 
4000.0 1.2 1.3 14.6 4000.0 .082 —161 5.373 -77 .006 147 112 122 
4100.0 1.1 1.2 14.5 4100.0 ‚067 180 5.327 -107 ‚007 120 .102 103 
4200.0 1.1 T2 14.6 4200.0 .067 159 5.387 -138 .007 107 .087 78 
Vcc = 12.0 V Linear S-Parameters 
Bo OEC A ыз с э ሇው eee РЕТ D ا ا د ا د‎ 
Frequency VSWR VSWR GAIN Frequency S11 S21 S12 S22 
MHz IN OUT DB MHz MAG ANG MAG ANG MAG ANG MAG ANG 
800.0 1.0 1.4 14.1 800.0 .016 151 5.047 -127 .016 -67 .173 -103 
900.0 1.1 1.3 14.2 900.0 .049 —123 5.158 -169 .017 -107 .146 —144 
1000.0 1.2 1.3 14.4 1000.0 .094 -137 5.240 154 016 -136 .120 175 
1100.0 1.3 1.2 14.6 1100.0 .127 —160 5.365 118 016 -169 .100 130 
1200.0 1.4 TE 14.8 1200.0 .162 175 5.479 83 .016 157 .090 83 
1300.0 1.4 1.2 14.9 1300.0 .174 154 5.583 49 .015 133 .088 40 
1400.0 1.5 Te 15.1 1400.0 .199 132 5.659 15 .015 103 .087 2 
1500.0 1.5 152 15,2 1500.0 211 107 5.739 -19 014 74 ‚087 -33 
1600.0 1.6 1.2 15.3 1600.0 .216 84 5.817 -52 .015 45 .082 -67 
1700.0 1.6 1.2 15.3 1700.0 221 63 5.854 -84 015 17 073  -102 
1800.0 1.6 1.1 15.4 1800.0 ‚221 37 5.887 -116 015 -8 .059 -140 
1900.0 1.6 122 15.5 1900.0 .222 14 5.933 -148 015 -35 .044 171 
2000.0 1.5 1.1 15:5 2000.0 .204 -12 5.940 -180 014 -61 ‚045 106 
2100.0 t5 Tal 15.5 2100.0 .203 -38 5.935 148 013 -83 .057 58 
2200.0 19 12 15.5 2200.0 .193 -62 5.970 116 0413 -110 .075 18 
2300.0 1.2 2 15.5 2300.0 .188 -85 5.942 85 014 -140 .096 -14 
2400.0 1.4 1.3 15.4 2400.0 .179 -111 5.916 54 012 -167 .116 ፦40 
2500.0 1.4 1.3 15.4 2500.0 170 -137 5.898 23 012 172 ‚133 —67 
2600.0 1.4 1.3 15.3 2600.0 .150 -158 5.801 -9 014 140 143 -91 
2700.0 1.3 1.3 152 2700.0 .140 175 5.762 ፦40 013 121 .145 -115 
2800.0 1.3 1.3 154 2800.0 .114 146 5.698 -70 013 95 .137 -137 
2900.0 1.2 1.3 15.0 2900.0 .107 117 5.654 -101 .013 71 .123 —158 
3000.0 12 1.2 15.0 3000.0 .090 89 5612 -132 .010 42 .108 -176 
3100.0 1.2 1.2 14.9 3100.0 .088 62 5.554 -162 011 19 091 165 
3200.0 2 1:2 14.8 3200.0 074 28 5.521 167 .010 -6 072 144 
3300.0 1.2 1:1 14.8 3300.0 .073 2 5.477 137 .009 -29 .045 121 
3400.0 1.2 1.0 14.7 3400.0 .077 -30 5.460 106 .009 -61 018 107 
3500.0 1.2 1.0 14.7 3500.0 .078 -56 5.441 76 010 -74 011 -129 
3600.0 1.2 1.1 14.6 3600.0 .079 -80 5.381 44 011  -116 .030 -129 
3700.0 1.2 1.1 14.6 3700.0 073 -103 5.344 14 0104 -129 045 -141 
3800.0 1:2 1.1 14.5 3800.0 :072 ---—127 5.325 -17 009 -151 058 -149 
3900.0 1.2 1.1 14.4 3900.0 .072 -153 5.265 -47 .007 174 069 -165 
4000.0 4.1 1.2 14.5 4000.0 .067 “171 5.285 -78 010 152 083 -179 
4100.0 1.1 1.2 14.4 4100.0 .053 164 5.236 -108 .009 131 .090 164 
4200.0 1.1 1.2 14.4 4200.0 ‚059 142 5278 -139 009 114 087 148 


ل ل ا اک عا амал‏ 





Thermal Data: Vcc = 15 Vdc 


Thermal Resistance біс ................ 108.9°C/W 
Transistor Power Dissipation Pq ..................... 0.476 W 
Junction Temperature Rise Above Case Tic... 52°C 


250 WJ Customer Service: 1-800-WJ1-4401 • FAX: 415-813-2758 • e-mail: mw.devices @ wj.com 


MIL-M-28837 Equivalent Screening 





MIL-STD-105 _ 


-201 -200 
Level Level MIL-STD-202 Level Il 
“N” “5” Test Method Condition AQL 
X X Preliminary Hermeticity 112 C, ||ል 100% 
X Bake 24 hrs @ +100°C 10076 
X Burn-in 96 hrs. 100% 
X X . Electrical Test WJ Catalog Specifications 100% 
X X Visual and Mechanical Inspection W-J in-house inspection criteria 1.0 
X X Hermeticity 112 C, ША 1.0 
X X Electrical Test WJ Catalog Specifications 1.0 
X Thermal Shock 107 B 1.0 
X Vibration 204 D 1.0 
X Hermeticity 112 C, ША 1.0 
X Final Electrical Test WJ Catalog Specifications 1.0 
X X Final Quality Inspection W-J in-house inspection criteria 100% | 
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S11 


10 TO 500 MHz 
THIN FILM SPST SWITCH 


€ LOW INSERTION LOSS: «2.5 dB (ТҮР) 
€ HIGH ON/OFF RATIO: 60 dB (TYP) 

€ LOW VSWR: 1.6: (TYP) 

€ TTL COMPATIBLE 





Guaranteed Specifications! 
Outline Drawings 


Characteristic 0? to 50?C -54?C to +85°C 
WJ-S11 




















Insertion Loss (Max.) ағай, 
10-100 МН2 2.7 dB к |— m >| 
100-300 MHz 3.0 dB ከጥ ЕС 
жағынын 4.5 dB ШИН. 
Isolation ше tone 04600 =| 
10-100 MHz 52 dB чш GROUND 
100-300 MHz 48 dB - dd 
300-500 MHz 36 dB vem А 
VSWR (Мах.) Input/Output КЕТЕ 079) aim 
(ON state) aad 
10-500 MHz 2.6:1 "T 
Switching Speed (10 to 90%) VOLTAGE 
211 20 nsec TOLERANCES +0.015 (+0.38) 
Notes: 
1. Measured in a 50-ohm system, at +5 volts. Schematic Di agrams 
Absolute Maximum Ratings 
INPUT OUTPUT 
Ambient Operating Тетрегаїиге...................................................«.....«. -54°C to +125°C 
Storage Temperature............................................................................. -62°C to +125°C ; | | 
Maximum Case Temperature ................................................. ገ ግ ገ ግ ውው 172570 
Кайтип ОСМО аде ысы የክ ሎቸ ገኑ ና ው дн СЕЙ +6 Volts 
Maximum Continuous RF Input Powelr............................................................. +10 dBm 
Maximum Short Term RF Input Power ..............................................«... 100 Milliwatts А ጊሪ Y 
Maximum Peak Power (1 Minute Мах.)......................................... 1 Watt (3 usec Max) — ን. 
“S” Series Burn-in Temperature ............................................................................ 125?C 


DC volts: 5 + 1% nominal; DC current 45 mA 
TTL logic inputs "0" = 0 volt 
"1" = 5 volts nominal 
2 volts minimum 
6 volts maximum 


SWITCHING CONDITIONS 


Input Pins ON State Off State 
A 0 1 1 O 
B 0 1 0.4 
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Typical Performance at 25°C 


VSWR (ON STATE) 


VSWR 


FREQUENCY - MHz 


Switching Signal Rejection 







со 

° 3 пр " +17 dBm (SWITCHING PORT) 
Е INPUT PORT TERMINATED IN 
= 60 50 OHMS 

© 50 

340 


FREQUENCY - MHz 


Insertion Loss 


INSERTION LOSS - 48 





2.9 10 100 300 500 700 
FREQUENCY - MHz 





Typical Automatic Test Data 


Off State: 511 


Isolation 


ON/OFF RATIO - dB 


FREQUENCY - MHz 


Intercept Point 


INTERCEPT POINT - dBm 


THIRD ORDER 
TWO-TONE 


FREQUENCY - MHz 


Frequency S11 S21 $12 $22 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
100 82 -22.2 00 71.4 00 -118.9 83 -27.3 
200 81 —45.2 00 137.4 .00 98.4 .83 —55.0 
300 80 -70.7 00 -147.9 00 -141.4 .82 —85.8 
400 78 -98.9 00  -122.5 00 -119.2 80 -118.8 
500 76 -130.0 00 -1207 00 -1208 .78 -152.2 
600 75 -166.4 01 -131.5 01 -129.7 .79 170.7 
700 74 151.6 02 -146.4 02 -145.0 .79 129.8 


On State: S11 


— 


Frequency S11 S21 S12 S22 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
100 03 -90.6 81 2.2 81 23 .04 -86.7 
200 07 -124.5 80 4.6 .80 4.4 08 -120.0 
300 13  -153.1 .78 5.4 .78 5.1 15 -147.9 
400 21 176.4 ‚76 5.1 75 5.1 24 -177.8 
500 .32 145.2 .73 3.4 72 3.9 .35 150.7 
600 44 114.4 .66 -.5 .66 4 47 118.3 
: 2 , ` : -3.7 .58 81.6 
EE TO 








WJ-S11 


Distortion Products vs. Input Power 


THIRD TWO-TONE 
RELATIVE 
SUPPRESSION 


SECOND TWO-TONE 


Pout Y d8 m 


RELATIVE 
SUPPRESS | ON 


HARMONIC 
RELATIVE 
SUPPRESSION 
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FD25 / FD25C 
FD25E / SFD25 


FREQUENCY DOUBLER 








@ INPUT FREQUENCY 5 TO 2400 MHz 

ቀ OUTPUT FREQUENCY 10 TO 4800 MHz 

@ INPUT DRIVE LEVEL +10 dBm (NOMINAL) 

ቀ HERMETICALLY SEALED 

ቀ AVAILABLE IN SURFACE MOUNT 

% МІІ-М-28837 EQUIVALENT LEVEL SCREENING 





Outline Drawings 

















"| | + 0.019 (0.48) DIA. 


| 0.016 (0.41) (4) PINS 
Characteristics -54°C to +85°C | Test Conditions ico ок. 


| 0.310 (7.87) 

Conversion Loss (Max.) | 11.5 dB | 13.0 dB 13.5 dB fin 5 to 2400 MHz Ж ауа 
< 

Fundamental 23 dB fin 5 to 1000 MHz OUTPUT - T 





FD25 "T 
AVAILABLE ^^ RT ЯҒ 
0.260 (6.60) | 
| 0.240 (6.10) — Ас 95 Ys 
ese ° ў 3 ! 
Guaranteed Specifications! 2^ отока. x 


































































Suppression (Min.) 18 dB fin 1000 to 2000 MHz Ж 0.038 (97) | 
14 dB fin 2000 to 2400 MHz лла 
NC 0.033 (.84) Р 
š À 0.029 (74) 
Third Harmonic 38 dB fin 5 to 500 MHz DIMENSIONS ARE IN INCHES MLLNETERS 
Suppression (Min.) 28 dB fin 500 to 1000 MHZ се - i 
23 dB ከ, 1000 to 2400 MHz 4X 016 + .002 -”!!፥- 
in 
IDENTIFICATION ከዝ е መዲን 
90 OPPACKAGE ምዓ" በስር 
Input VSWR 5: fin 5 to 2400 MHz ሎር 
vw 
| N IN 
Notes: 2X .050 ; 17 | 
1. Measured іп 50-ohm system with fj, at +10 dBm. ы en 
2. Guaranteed conversion loss values for FD25C are 0.5 dB worse than values listed and guaranteed over 0°C to 50°C pul ead 
temperature range only. | ТРИТЕ 
3. Typical values are measured at +25°C and are not guaranteed. жз, LLL] 
| +.0020 
ý қ 0100- .0005 
Absolute Maximum Ratings EN 
б Š : x ^ 4X 150 
Operating Temperature ........................................................................ -54°C to +100°C Е M 
Sibrage Temperature ......... «а.-с ና ጨዓ ጣም -65°C to +100°C У ፣ 
BERE mU POWE sada i ን +23 dBm at +25°C, +20 dBm at +100°C "T 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
5.015 (38) UNLESS OTHERWISE SPECIFIED 


Weight FD25: 2 grams (0.07 oz.) max. FD25C 
FD25C: 20.14 grams (0.71 oz.) max. 0.700 + 0.010 
.100 


PRODUCT 
IDENTIFICATION AREA 


(17.78 + 0.25) 
| 
| 0. 


FD25E: 2 grams (0.070z.) max. 
SFD25: 2 grams ( 0.0702.) max. 








MOUNTING HOLES 
TEN THREADED INSERT 
256 UNC-3B X 0.180 +0.030 
(22.86) (4.57 + 0.75) DEEP 
RF CONNECTOR (4) PLACES 
(2) PLACES 
— * 0550 
(13.97) 
(TYP) 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 


+.015 (.38) UNLESS OTHERWISE SPECIFIED 
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Outline Drawings WJ-FD25/FD25C/FD25E/SFD25 


FD25E || ከው °°) 
(8) PLACES 





0.313 


(7.95) MIN. 





a W-J LABEL AREA 
0.385 
(9.78) 
П 0.060 RADIUS 
e С ЖОН *— (4) PLACES 
(4) PLACES 
BUTT WELD 
(4) PLACES 


GLASS INSULATOR 
(4) PLACES 


— (1.57) 
me 0.050 RADIUS MAX. 


EXTERNAL CORNERS 








DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 


Drive Level: The minimum recommended drive 10 
level is +8 dBm. This level has been 


Input VSWR vs. Input Power 
established on the premise that a lower drive ፦ 4 
level will degrade the conversion loss and input / » 
20 : 






VSWR over the full temperature and frequency | TE 
range. / \ 
The maximum recommended drive level is +14 \ 
dBm. This upper level is recommended to 30 / 

2 4 6 8 


avoid excessive input VSWR and conversion 10 12 14 16 18 20 22 


loss INPUT POWER - dBm 


INPUT POWER = +10.dBm 


INPUT VSWR 


Input VSWR vs. Input Frequency 


ДЇ 


[1 


2.0 
45 10 20 100 200 500 1000 2000 4000 
INPUT FREQUENCY - MHz 


Conversion Loss vs. Input Power 
1.0 


























INPUT VSWR 





CONVERSION LOSS - dB 





ረ 4 5 B 10 12 14 16—19-—20 22 
INPUT POWER - dBm 


Conversion Loss vs. Frequency Suppression vs. Input Frequency 











в ЯШ 3 

[ e 

an UU | ተተተ LL 8 

zo УИ TTT МГ 5 

= 12 pent 52 

2 || | |||| INPUT POWER = +10 dBm c 

Е | j | | Ё = 5X INPUT 

5 Т 0 | FREQUENCY 

2 45 10 20 50 100 200 500 1000 20004000 45 10 20 50 100 200 500 1000 20004000 


INPUT FREQUENCY - MHz INPUT FREQUENCY - MHz 
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FD25H / FD25HC 
SFD25H 


FREQUENCY DOUBLER 





ቀ INPUT FREQUENCY 5 TO 2400 MHz 

@ OUTPUT FREQUENCY 10 TO 4800 MHz 

ቀ INPUT DRIVE LEVEL +23 dBm (NOMINAL) 

ቀ HERMETICALLY SEALED 

€ MIL-M-28837 EQUIVALENT LEVEL SCREENING 


AVAILABLE 


Guaranteed Specifications1,2,3 


+25°C | -54°C to +85°C Test Conditions 


fi, 5 to 1000 MHz 
fin 1000 to 2000 MHz 
{ 2000 to 2400 MHz 


40 dBc | 30 dBc 29 dBc fin 5 to 1000 MHz 
35 dBc | 25 dBc 24 dBc fin 1000 to 2400 MHz 
Notes: 


1. Measured in 50-ohm system with ከሁ at +23 dBm. 

2. Guaranteed conversion loss values for FD25HC are 0.5 dB worse than values listed and guaranteed over 0°C to 50°C 
temperature range only. 

3. Typical values are measured at +25°C and are not guaranteed. 


Characteristics 
Conversion Loss (Max.) 


Fundamental 
Suppression (Min.) 





Third Harmonic 
Suppression (Min.) 


Input VSWR 


Absolute Maximum Ratings 


Operating Temperature ..........:.......... LL ነንን!!! bee ቅ ማደ -54°C to +100°C 
Storage Temperature ...1................. Ua Lona A ДЫН ንኮ መ ere -65°C to +100°C 
Peak Input PoWwer................................. b ene +26 dBm at +25°C, +23 dBm at +100°C 
Weight FD25H: 2 grams (0.07 oz.) max. 


FD25HC: 20.14 grams (0.71 02.) max. 
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Outline Drawings 


























































FD2 5H | 0.454 (11.53) 
->| 0445 (1.0) |4— 
0.260 (6.60) П 
| 0.240 (6.10) — * 035 (89 
ج ابت‎ 020 (51) 
0.200 (5.08) * 
0.170 (4.32) 
! Ы | | 0.019 (0.48) DIA. 
0.016 (0.41) (4) PINS 
| 0510 (12.95) p. | 
0.498 (12.65) 
0.310 (7.87) 
መባ * 0290 (7.37) 
INPUT 
OUTPUT 
& 0.038 (97) 
2 0.029 (74) 
45° + 3° REF. 
N/C 
0.029 (74) J 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (.38) UNLESS OTHERWISE SPECIFIED 
0.700 + 0.010 
RODUCT (17.78 + 0.25 
IDENTIFICATION AREA 0.100 
(2.54) 
Y 
Q 
9 
2 1. 
0.700+0.010 ¥ 
(17.78 + 0.25) 
MOUNTING HOLES 
THREADED INSERT 
2-56 UNC-3B X 0.180 +0.030 
(4.57 + 0.75) DEEP 
RF CONNECTOR 'ቁ PLACES 
MA JACK 
(2) PLACES 
0.550 
(13.97) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (38) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C 


Drive Level: The minimum recom- 


mended to avoid excessive input VSWR 


and conversion loss: — - 


Conversion Loss vs. Input Power 
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VSWR vs. Frequency 
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| FTN 
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ፎ 
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| | LO POWER = +23 dBm 


456 10 20 4060 100 200 4006001000 2000 4000 
| INPUT FREQUENCY - MHz 
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Harmonic Suppression vs. Input buy hy 











А Conversion Loss vs. Input Frequency 
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9 
EI 1]! a | 
“I | (||| TLS IL ШШ LRL L- 
e 11 ” < — f | 
На ЕДЕН 
= 5 30 
In ፪211 Ce e - 
Bu T NY T 
15 ` 60 3xINPUT FREQUENCY | 





70525 
4 5 10 20 à 50 100 200 500 1000 2000 4000 
INPUT FREQUENCY - MHz: 





FD26 / FD26C 
FD26E / SFD26 


FREQUENCY DOUBLER 





ቀ INPUT FREQUENCY 50 TO 3300 MHz 

@ OUTPUT FREQUENCY 100 TO 6600 MHz 

@ INPUT DRIVE LEVEL +10 dBm (NOMINAL) 

Ф HERMETICALLY SEALED 

ቀ AVAILABLE IN SURFACE MOUNT 

ቀ MIL-M—28837 EQUIVALENT LEVEL SCREENING 





Outline Drawings 












































FD26 - owe try | 
AVAILABLE | 
0.260 (6.60) | 
| 0240 (6.10) | = 939 a 
Guaranteed Specifications! 2 IT 
: ; || 8 (0.48) DIA. 
0.016 (0.41) (4) PINS 
Characteristics Typ. -54°C to +85°C | Test Conditions EU ITE 
, 0.310 (7.87) 
Conversion Loss (Max.) fin 50 to 400 MHz ት 5- 02% (7.37) 
fin 400 to 2500 MHz yon pina 
fin 2500 to 3000 MHz xum ЖР! = 
fin 3000 to 3300 MHz ኒ ht Ж 0.038 (97) | 
Z 0029(74 








SN 
> Ж 45° + 3° REF, 
Fundamental 25 dBc | 22 dBc 20 dB fin 50 to 500 MHz Po е 
Suppression (Min.) 20 dBc | 17 dBc 15 dB fin 500 to 3300 MHz ከን ንት 
+ .015 (38) UNLESS OTHERWISE SPECIFIED 
Third Harmonic 25 086 | 22 dBc 20 dB fin 50 to 200 MHz FD26C 
Suppression (Min.) 19 086 | 17 dBc 15 dB fin 200 to 3300 MHz PRODUCT (7781.029 
IDENTIFICATION AREA ) 
Input VSWR 15:1 fi, 50 to 2500 MHz af a | ር... ӨМ 
2.071 f = 90 10 | 


in 2500 to 3300 MHz 
Notes: 


1. Measured in 50-ohm system with fj, at +10 dBm. 














MOUNTING HOLES 
2. Guaranteed conversion loss values for FD26C are 0.5 dB worse than values listed and guaranteed over 0°C to 50°C ው 6 ማም 

temperature range only. (4.57+0.75)DEEP | 
3. Typical values are measured at +25°C and are not guaranteed. ll За 

/ (PLACES 
Absolute Maximum Ratings 
1 о о 
СОВЕТЕ Текеге: LULU U ም). ንን ችን ስም ы -54°C to +100°С (88) DIMENSIONS ARE IN INCHES (MILLIMETERS) 
::11:፡11፡ 219 510011: 1(፡17.::፡:117.(: በ፳. ጢም ioe een ቁ exi Da mieu бы a ba amp ney -65°C to +100°C 1.015 (58) UNLESS OTHERWISE SPECIFIED 
PAK INOUE FE ONO ቸቸቸ ንንን ና ው аа +23 dBm at +25°C, +20 dBm at +100°C — || — 0.015 + 0.002 (0.38 + 008) 
kuspa | Rome 

















| 
Weight FD26: 2 grams (0.07 oz.) max. ሆ88 MIN. 
FD26C: 20.14 grams (0.71 oz.) max. — ዘ LABEL AREA 
FD26E: 2 grams (0.070z.) max. (078) 
SFD26: 2 grams ( 0.070z.) max. im — “Gy PLACES. 
18 PLACES 
sx BUTT WELD 
(4) PLACES 
(1299) | 
M 0 080 | ж PLACES TOR 
! | 
(3.56) MAX = 1% 
0.100 _, 
(2.34) 
. `. 0.050 RADIUS MAX. 
(6.35) EXTERNAL CORNERS 
< 0.350 > 
(8.89) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (38) UNLESS OTHERWISE SPECIFIED 
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6026 W]-FD26/FD26C/FD26E/SFD26 


| 4(016ፊ.002:-- ——  .: 
سه‎ 2X 1 


IDENTIFICATION -ጊ - ІҢ | 
MARK ON THIS 
SIDE OF HS oe у! = 






` PRODUCT 
IDENTIFICATION 
AREA E 




















2X .050 y е . 
ج‎ + 4Х 125 
{ Ка 
455 ነ 
| +0020 
0100 - .0005 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 
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Wy FD93 / FD93C 


FREQUENCY DOUBLER 





ቀ INPUT FREQUENCY 2 TO 9 GHz 

ቀ OUTPUT FREQUENCY 4 TO 16 GHz 

@ INPUT DRIVE LEVEL +12 dBm (NOMINAL) 

Ф HERMETICALLY SEALED 

ቀ МІІ-М-28837 EQUIVALENT LEVEL SCREENING 
AVAILABLE 





Guaranteed Specifications! 

Characteristics Typ. -54°C to +85°C | Test Conditions 

Conversion Loss (Max.) 10.0dB | 13.0 dB 13.5 dB Fin = 2 to 4 GHz 
12.0 95 | 14.0 dB 14.5 dB Fi, = 4 to 9 GHz 

Fundamental 

Isolation (Min.) 25 dB 18 dB 16 dB Fi, = 2 to 9 GHz 

Third 

Harmonic 25 dBc | 17 dBc 15 dB Fi, = 2 to 6 GHz 

Suppression (Min.) 

Notes: 

1. Measured in 50-ohm system with fj, at +12 dBm. 

2. Fundamental isolation is referenced to the input signal. 

3. Typical values are measured at +25°C and are not guaranteed. 

Absolute Maximum Ratings 

Operating ТӨтрегашп:..;:;.......-..ь5..2--каввьезэселесекк ናና ተን ን ግ ገምት -54°C to +100°C 

Storage TOMpPerature ...1:.....:cccescccccneessesesesersienssecsssecensenedsvenssecsnerenncesasensosnes -65°C to +100°C 

Peak Input РОГ. ችና ቡጢ ዓት +23 dBm at +25°C, +20 dBm at +100°C 

Weight FD93: 12 grams (0.42 о2.) max. 


FD93C: 40 grams (1.41 oz.) max. 
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0. 
(20.32) 0.195 + 0.020 
— | |a (4.052051) 
0.590 ( 
(1499) | (2) PLACES 
| | | _+ 0018 +0.001 
= b | = (0.46 + 0.03) 
| : + DIAPIN 
Wai ss (3) PLACES 
0.295 Ж. 
ፐ 0.062 (1.58) 
(7.49) dw RADIUS 
AREA (4) PLACES 
0.260 
(6.60) 
i 
ا‎ 
rud 
0.130 
(3.30) 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ ዐ15 (38) UNLESS OTHERWISE SPECIFIED 
MOUNTING SURFACE 
1.128 RF CONNECTOR 
0.187 (28.65) FEMALE) 
(4.75) ]|4— ج‎ (2) PLACES 
iced 
СҮҢ 
| [H 
! 
0.445 
(11.30) 
0.375 
(952) ТҮР 
PRODUCT LABEL AREA 6:8) 
0918 * 0746 0.010 
(23.32) | | (18.95 + 0.25) 
MOUNTING HOLE 
0.956 + 0.010 
0.116 (2.95) 
Мы Sap (24.28 + 0.25) 
(4) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C 


Drive Level: The minimum recom- 


mended drive levelis +10 dBm. This level. 
has been established on the premise that + 


a lower drive level will degrade the conver- 
sion loss and input VSWR over the full 
ee and frequency range. 


The maximum recomended drive level i is 


+15 dBm. This upper level is recom- | 


mended to avoid excessive input VSWR 
and conversion loss. 


Conversion Loss vs. Input Power 


CONVERSION LOSS - ав 


T 8 9 10 11 12 13 14 15 16 
INPUT POWER - dBm 
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CONVERSION 1055-48 ` 


Conversion Loss vs. Input Frequency 
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VSWR vs. Frequency 
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FD93H / FD93HC 


FREQUENCY DOUBLER 


@ INPUT FREQUENCY 2 TO 9 GHz 

@ OUTPUT FREQUENCY 4 TO 18 GHz 

@ INPUT DRIVE LEVEL +19 dBm (NOMINAL) 

% HERMETICALLY SEALED 

ቀ MIL-M—28837 EQUIVALENT LEVEL SCREENING 
AVAILABLE 


Guaranteed Specifications!” 


11.0dB | 13.0 dB 13.3 dB 
12.0dB | 14.0 dB 14.3 dB 


Characteristics 


Fin = 2 to 4 GHz 
Fin = 4 10 9 GHz 


Conversion Loss (Max.) 


Fundamental | 

Isolation 25 dB 18 dB 17 dB Fi, = 2 to 9 GHz 
Third 

Harmonic Fi, = 2 to 6 GHz 


Suppression (dBc) 


Input VSWR ЖЕН TE = 2 to 9 GHz 


Notes: 

1. Measured in 50-Ohm system with Fj, at +19 dBm. 

2. Fundamental isolation is referenced to the input signal. 

3. Typical values are measured at +25°C and are not guaranteed. 


Absolute Maximum Ratings 


Operating Temperatur@..............U. LL uY -54°C to +100°C 


Storage Temperatur@....... ን ዓና ችፕ ዓ.መ -65°C to +100°C 
Peak Input POWOLC ¿U eere erret rar ia налы +23 dBm at +25°C, +20 dBm at +100°C 


FD93H: 12 grams (0.42 02.) max. 
FD93HC: 40 grams (1.41 oz.) max. 


Weight 
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Outline Drawings 


FD93H 


0.195 + 0.020 
-- (4955051) 
(2) PLACES 





፥ 0018 + 0.001 





(3) PLACES 





PR T 0.062 (1.58) 
(7.49) {Аш RADIUS 


AREA (4) PLACES 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ ዐ15 (.38) UNLESS OTHERWISE SPECIFIED 



























MOUNTING SURFACE 
| ВЕ СОММЕСТОВ 
SMA JACK 
n (FEMALE) 
“ue ) | (2) PLACES 
4 
0.445 
(11.30) 
0.375 
653 ТҮР 
-> ፦ 
0.086 
PRODUCT LABEL AREA (2.18) 
| 
0.918 1 0.746 +0 
(23.32) | | (18.95 + 0.26) 
... 0.086 
(2.18) 
MOUNTING HOLE 956 +0. 
ARS 116 ше T (24.28 + 0.25) 
(4) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C 


Drive Level: The АЕ гесот- 
mended drive level is +17 dBm. This 
level has been established on the pre- 
mise that a lower drive level will degrade 


the conversion loss and input. VSWR | 
over the full s ከሱ and frequency 


range. 


The maximum recommended drive level 
is +21 dBm. This upper level is recom- 


mended to avoid excessive input VSWR 


and conversion loss. 


ውች ን Loss Vs. LO Drive Power 
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Conversion Loss vs. Input Frequency 
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ISOLATION -dB ^ 


HARMONIC SUPPRESSION - dBc 


— 
= 


Isolation vs. Frequency 





4 
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; INPUT FREQUENCY - GHz 


VSWR vs. Frequency 


re ee INPUT = 
س‎ `x +21 pi 
` 
f ar NA 
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Suppression vs. Input Frequency 
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INPUT FREQUENCY - T 


WJ-FD93H/FD93HC 
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Wy FDZ5013/ 
= FDZ5013C 


6 to 24 GHz 
MICROWAVE FREQUENCY DOUBLER 





@ INPUT: 3 to 12 GHz 

ቀ OUTPUT: 6 to 24 GHz 

@ INPUT DRIVE LEVEL: +13 dBm (NOMINAL) 
@ HERMETICALLY-SEALED PACKAGE 

ቀ REMOVABLE SMA CONNECTORS 





Specifications! Outline Drawings 
Characteristics Typical | +25°C | -54°C to +85°C FDZ5013 


и 4X Ø .069 MAX 
Conversion Loss (Мах.) THRU MOUNTING id 2X .100 + 010 
Fi, = 3-12 GHz 12.0 dB 14.5 dB 15.0 dB 


Fundamental Suppression (Min.) 








Fin = 5-8 GHz 15.0 dBc | 11.0 dBc 9.0 dBc 
Fin = 3-9 GHz 13.0 dBc | 9.5 dBc 7.5 dBc 
Fin = 3-12 GHz 11.0dBc | 8.0 dBc 6.0 dBc 
Third Harmonic Suppression (Min.) | 
Fin = 3-5 GHz 25 dBc 20 dBc 18 dBc 
Fin = 3-8.5 GHz 22 dBc 17 dBc 15 dBc 
Input VSWR 
Fin = 5-10 GHz 174 
Fin = 3-12 GHz FDZ5013C 


2X RF CONNECTOR 
SMA JACK FEMALE 
(OPTIONAL) 







1. Measured in a 50-ohm system at +25°C with nominal input drive level. 
2. Typical values are measured at +25°C and are not guaranteed. 


4X © .069 MAX THRU 2X .37 
MOUNTING HOLE 


Absolute Maximum Ratings 


Operating Temperature...................................................................... -54°C to +100°C 
Storage TENDON UTE «siam ааа pes ашды -65°С to +125°C o . > Е 
Peak Input Power ........................................ +23 dBm at +25°С; +20 dBm at +100°C LABEL AREA = 


Nonconnectorized Weight: 8 Grams 
Connectorized Weight: 12 Grams 
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Typical Performance at +25°C 


VSWR vs. Frequency 
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Conversion Loss vs. Frequency 
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Fundamental Suppression vs. Frequency 
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3rd Harmonic Suppression vs. Frequency 
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Third Harmonic Suppression (dBc) 
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VSWR vs. Frequency 
2.5 


Pin = +14 dBm ሬፌ 
Pin = +16 dBm 
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Fundamental Suppression vs. Frequency 
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M38D / M38DC 


WIDEBAND IMAGE REJECT MIXER/ 
QUADRATURE IF MIXER 


@LO: 6 TO 18 GHz 

€ RF: 6 TO 18 GHz 

€ IF: 10 TO 500 MHz? 

ቀ SUPERIOR IMAGE REJECTION 
ቀ LOW CONVERSION LOSS 










ቀ HERMETICALLY-SEALED Outline Drawings 
€ PIN OR CONNECTORIZED PACKAGE зар 
€ OCTAVE BANDWIDTH IF’s? (CONNECTORIZED) 
€ MIL-M-28837 EQUIVALENT LEVEL SCREENING Voumicsunrace 
AVAILABLE ER: ХЕ 
Specifications! та DUE 


1.128 


~~ (28,7) 
Characteristics Typical -54°C to +85°C | Test Conditions 0.459 0956:0.010 0375 
3 (9.5) 


UM 
2 PLA 
Conversion Loss (Max.) 6.5 dB 8.0 dB 8.5 dB 6-15 GHz 

8.5 dB 9.0 dB 6-18 GHz 47% Ф 





















































Газ 
0.918 Т pec 
Image Rejection (Min.) | 25 dBc 17 dBc 15 dBc 6-18 GHz Е 1А Т. 
L-R 6-15 GHz ሻክ 
6-18 GHz ане == 0.382 DIA THRU 
9.6) 4 PLACES 
Isolation (Min.) L-I 6-16 GHz s x 
6-18 GHz | 
R- 6-18 GHz MSBD 
(MINPAC) . ጩ . 
Conversion 1.0 dB fR = 11.6 GHz (20.3) 
Compression at +6.5 dBm w 
Third Order Input +15 dBm ፲1 = -10 dBm ШЕ 
Intercept fno = -10 dBm sitive 
Point ከ = +10 dBm RADIUS 
| Ж 4 PLACES 
Notes: in = TERM |2 mil 
1. Measured in a 50-ohm system at center IF frequency with the nominal LO drive of +10 dBm and RF power of -10 dBm. | 0.018+0.001 
2. Typical values are measured at +25°С and are not guaranteed. | | “ч жен ) 
3. Denote the desired IF frequency band by replacing the -XXX with appropriate dash number. Options: 00 = No Hybrid, 15 = 10-20 MHz, 5 PLACES 
30 = 20-40 MHz, 60 = 40-80 MHz, 120 = 80-160 MHz, 150 = 100-200 MHz, 240 = 160-320 MHz, 400 = 300-500 MHz айылы Я 
4. Image Rejection is referenced to the desired output signal. (5.00.5) PRODUCT LABEL AREA 
5. The 50 ohm terminations are not supplied. ምው 
6. Greater Sideband Suppression may be obtained by selection. 
0.130 (3.3) 
5 PLACES — 0.400 
| | (10.2) 
Absolute Maximum Ratings oo “ተጉ. 
1: S [су LIP CUERO TO ENIRO ት E НЕНИН ግዓ ን ት -54°C to +100°C Image Reject Mixer Port Functions 
СИЕ е Ter E HEB. ase as аълаа የዓመ ds Pom ени ы: -65°C to+100°C (15 Through -400) 
Fo R Ut РОМЕН... ea a በ ቁጣ +23 dBm at +25°C, +20 dBm at +100°C RW 
Weight: Non Connectorized, 12 Grams (0.42 oz.); Connectorized, 37 Grams (1.31 OZ.) | 
>! fg > fL 
Quadrature IF DOWN Converter (-00) CREATES jm IF-— | | E =-ሙ CREATES AN IF 
11 l2 fj - fg = fi fg - fi =f 
Phase Relationships fq In «fj In -90? 0? 
for Sideband Selection fg In >f In 02 -90° 


LO IN 
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Typical Performance at 25°C 


Performance at +10 dBm 
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M38U / M38UC 


WIDEBAND SINGLE SIDEBAND 
UP CONVERTER/QUADRATURE 
IF UP CONVERTER 


Ф LO: 6 TO 18 GHz 

€ RF: 6 TO 18 GHz 

€ IF: 10 TO 500 MHz? 

@ LOW CONVERSION LOSS eee 

€ SUPERIOR SIDEBAND AND CARRIER SUPPRESSION 

@ HERMETICALLY-SEALED 

€ PIN OR CONNECTORIZED PACKAGE 

€ OCTAVE BANDWIDTH IF'S3 

€ MIL-M—28837 EQUIVALENT LEVEL SCREENING 
AVAILABLE 


Specifications! 


Characteristics Typical | +25°C | -54°C to +85°C | Test Conditions 
Conversion Loss (Max.) 6.75 dB| 8.0 dB 8.5 dB 6.5-15 GHz 
9.5 dB 10.0 dB 6-18 GHz 
Sideband Suppression? (Min.) 25 dBc | 17 dBc 15 dBc 6.5-15 GHz 
15 dBc 13 dBc 6-18 GHz 
Carrier Suppression4 (Min.) 30 dBc | 20 dBc 18 dBc 6-15 GHz 
20 dBc | 15 dBc 13 dBc 6-18GHz 
Intermodulation Suppression^ (Міп.) 
fl + 2fi 40 dBc | 25 dBc 23 dBc 6-18 GHz 
fl + 3fi 35 dBc | 23 dBc 21 dBc 6-18 GHz 


Notes: 

‚ Measured іп а 50-ohm system at center IF frequency with the nominal LO drive of +10 dBm and IF power of 0 dBm. For the -00 option, 
specifications apply only when both signal inputs match within +0.4 dB in amplitude and +2° in quadrature phasing. 

. Typical values are measured at +25°C and аге not guaranteed. 

. Denote the desired IF frequency band by replacing the -XXX with appropriate dash number. Options: 00 = No Hybrid, 15 = 10-20 MHz, 

30 = 20-40 MHz, 60 = 40-80 MHz, 120 = 80-160 MHz, 150 = 100-200 MHz, 240 = 160-320 MHz, 400 = 300-500 MHz 

Sideband, Carrier, and Intermodulation Suppression are referenced to the desired output signal. 

. The 50 ohm terminations are not supplied. 

Greater Sideband Suppression may be obtained by selection. 


መሕ 


о го 


oos 


Absolute Maximum Ratings 


Operating Temperature.................... enn -54°C to +100°C 
Storage Temperature ...............4.1.0:02001.2.2.01ҮТ.10.04040040.0000 00 Ы еее... -65°C to +100°C 
Peak Input POWBY በቸ ን aa +23 dBm at +25°C, +20 dBm at +100°C 


Weight: Non Connectorized, 12 Grams (0.42 о2.); Connectorized, 37 Grams (1.31 02.) 


Quadrature IF UP Converter (-00) 


1 l2 
Phase Relationships fg Out < f, In -90° 0° 
for Sideband Selection fg Out > f, In 0° -90° 
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Outline Drawings 


M38UC 
(CONNECTORIZED) 


MOUNTING SURFACE 
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r 0.086 
2 А | (2.2) 
0918 ህጻ] 0.746+0.010 
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> ' 
~~ MOUNTING HOLE 
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ВАЕ на E DIA THRU 
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отә__ 
(19.0) 
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0.062 (1.6) 
RADIUS 
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050 | i 
(15.0) pum 
L 0018«0.001 
| | 0520.03) 
1 DIA PIN 
| 5 PLACES 
0.19520.20 -' 
(5.040.5) PRODUCT LABEL AREA 


5 PLACES 


0.130 (3.3) 


ee — 0.400 
(10.2) 
ነ 
0.260 — = 
Жк 
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Single Sideband Up Converter Port 
Functions (-15 Through -400) 








RF OUT 
|| 
IF» CREATES R IFin>CREATES 
RFout > RFin ” —|!! 2 € RF out < RFin 
L TERM 
RFin + fj =RF out = " RFin ° fj -RFout 
RF IN 
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Typical Performance at 25°C 


Performance at +10 dBm 


Conversion Loss vs. LO Frequency 
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Sideband Suppression vs. LO Frequency 
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Carrier Suppression vs. LO Frequency 
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FREQUENCY MIXERS 


@ DC TO 24 GHz 
ቀ HIGH PERFORMANCE 
ቀ WIDEBAND OPERATION 


% GUARANTEED SPECIFICATIONS 
ቀ HI-REL SCREENING AVAILABLE 


Description: Watkins-Johnson provides 
a full line of high performance mixers 
covering frequency ranges as low as 10 
kHz to 12 MHz and as broadband as 1 
GHz to 24 GHz. Included in this line are 
both high level and low level mixers. 
Some mixers have been designed to be 
stripline compatible while others have 
been optimized for maximum perfor- 
mance and smallest possible size for PC 
board installation. WJ mixers are avail- 
able in many sizes and package styles. 
Connector versions are supplied with 
SMA connectors. 


Construction: Double-balanced, low- 
level mixers incorporate four Schottky- 
barrier diodes and two wideband trans- 
formers. High-level double-balanced 
mixers have additional diodes and/or 
matching resistors. The design objective 
in all units has been to match the diodes 
and construct the balanced transformers 
for optimum balance and minimum 
noise figure. 


In order to improve performance and 
reliability while minimizing size, 
Watkins-Johnson has also developed a 
line of thin film mixers. In the low fre- 
quency range WJ provides the M2E and 
M9H high level mixers which operate up 
to 1500 MHz. 


To meet the demand of increased minia- 
turization, Watkins-Johnson has expand- 
ed the line of mixers available in the “Y” 
and “2” style VERSAPAC® cases. Both 
designs feature low profiles and built in 
mounting holes. These design qualities 
allow the packages to be integrated into a 
system using a minimum amount of 
board space and height. In addition, the 
VERSAPAC® cases are hermetic and 
employ matched glass technology in 
their glass to metal seals, resulting in out- 
standing resistance to environmental 
extremes encountered іп Hi-Rel pro- 
grams. VERSAPAC® mixers are avail- 
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able with field replaceable SMA connec- 
tors or stripline compatible packaging. 
Environmental Performance: All units 
are designed and constructed to meet 
their specifications over -54°C to +100°C 
and after exposure to any or all of the fol- 
lowing tests per MIL-STD-202. 


Special Reliability Testing: Starting with 
the original design concept, quality is 
built into each mixer. With this advan- 
tage, WJ is uniquely ready to provide a 
higher degree of reliability than is nor- 
mally available from a standard product 
for today’s long-life satellite and other 
high MTBF systems. 


Three Approaches to Hi-Rel: As a result 
of contributing to numerous hi-rel pro- 


grams in recent years, WJ has found the 
need for three basic approaches to hi-rel 
production. While all hi-rel programs are 
designed to eliminate early failures, only 
the initial part cost versus versus failure 
consequence cost will determine which 
program should be specified. 


Ultra Hi-Rel: On applications where 
extremely long life, very severe environ- 
ments, or personnel safety is a concern, 
the customer may elect to perform a 
design review where all parts, materials, 
and processes are analyzed with the par- 
ticular application in mind. Parts and 
materials are qualified prior to use, 100% 
pre-cap inspections are performed, full 
environmental screening is performed on 
the end item, and full qualification to 





Mixer/Switch Test Station: Network Analyzer-based automated test station for mixer testing. System can mea- 
sure both phase and magnitude in the 40 MHz to 26.5 GHz range. Test data can be stored for later process- 
ing by a match and track program for matched sets. 


near destructive levels is performed оп а 
sample of the lot. This program is the 
most costly, but assures the highest level 
of quality. 


Hi-Rel Existing Design: This type of 
program employs the same basic controls 
as the ultra hi-rel, except there is no 
design review with the customer and all 
controls are performed under existing 
Watkins-Johnson procedures. Once 
again, parts, materials, and processes 
used will be those developed and proven 
on earlier programs. Semiconductors 
may be prescreened, and devices built on 
a hi-rel dedicated line. The screening will 
again be performed on the end item and 
may also include a qualification pro- 
gram. 


Screened Standard: The third and most 
cost-effective hi-rel program is common- 
ly used on airborne applications and 
high-MTBF ground equipment. This pro- 
cedure employs products from our stan- 
dard finished goods inventory which are 
subjected to environmental screening, 
using MIL-M-28377 guidelines, and the 
procedures found in MIL-STD-202, MIL- 
STD-750, and/or MIL-STD-883. 


WJ Hi-Rel Team: WJ has 
found that a permanent 
dedicated hi-rel program 
group is needed to 
respond properly to the 


wide variety of program 
requirements. This group 
includes hi-rel engineer- 
ing experts and specially 
qualified technicians and 
assemblers. 





Typical 100% Screening Programs are as follows: 


Mixer (per MIL-STD-202) 
Method 








Condition 













Bake — 24 hrs., 100°C 

Thermal Shock -65°C to +125°C, 5 cycles 
Vibration 22 1/2 g-rms, 15 min./axis 
Seal Test 1 x 10°8 cc/sec 

Burn-in 96 hrs., DC bias 

Final Electrical 


| Per applicable document 
Final Visual ° s 







Guaranteed to withstand the following requirements: 


Exposure Test Condition ` 
Temperature Cycle C 
Thermal Shock B 
Altitude G 
H.F. Vibration D 
Mechanical Shock C 
Random Vibration 

(15 minutes per axis) ПЕ 
Solderability 
Terminal Strength С 
Resistance to Soldering Heat B 





Hermetically sealed units meet the requirements of Method 106 of MIL-STD-202 when exposed to humidity. 
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DESIGN SPECIFICATIONS 


Environmental Performance 





All units are designed and constructed to meet their specifications over -54°C to 
+100°C* and after exposure to any or all of the tests listed in Table 1 per MIL-STD-202. 


* Unless specified otherwise on the individual technical data sheet. 





Table 1. Environmental Tests per MIL-STD-202 


Exposure Method Test Condition 
Temperature Cycle C 
Thermal Shock B 
Altitude G 

H.F. Vibration D 
Mechanical Shock С 
Random Vibration (15 minutes per axis) ПЕ 
Solderability 

Terminal Strength C 
Resistance to Soldering Heat B 





Hermetically sealed units meet the requirements of Method 106 of MIL-STD-202 when exposed to humidity. 


Typical MTBF 


Watkins-Johnson mixers are recognized worldwide for their quality and reliability. 
Table 2 presents sample calculated MTBF data that applies to the vast majority of our 
mixer product line. Please note that these calculations are for unscreened devices and 
that improved MTBF's сап be obtained through optional screening (Hi-Rel) proce- 
dures. 





Table 2. Sample Calculated* MTBF's per MIL-Handbook-217 





Environment 


+25°C +85°C 
Ground Fixed Airborne Uninhabited 

Mixer Type (GF) (AUF) 
Printed circuit mixers 3 Million Hours 350 Thousand Hours 
(M6D-50, M2A, etc.) 
MINPAC™ MIC microwave mixers | 4 Million Hours 400 Thousand Hours 
(M63, M88, etc.) 
SMA connector microwave mixers | 1.5 Million Hours 150 Thousand Hours 


(M79C, М88С, etc.) 


* Calculations based on using group IV diode data. 
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SELECTING THE RIGHT MIXER 


Because Watkins-Johnson has such a 
broad line of frequency mixers it often 
appears that more than one mixer will ful- 
fill the necessary requirements for a given 
application. In order to help you select the 
proper mixer we are providing easy-to- 
use mixer selection charts on the accom- 
panying pages. Once the choice has been 
narrowed down it may be necessary to 
compare the detailed specifications and 
typical data presented on the detailed 
mixer technical data sheet. 


A check list of important parameters is 
detailed below with helpful hints geared 
toward aiding you in the proper selection 
of mixer. 


Input Frequencies: Select a mixer so 
the input frequencies are in the mid- 
dle of the frequency range for the 
mixer. This will normally insure min- 


Typical Specifications 


04500 








Hz 


10-1500 10-1600 





10-2400 0-2400 1-1000 
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imum noise figure and VSWR. 

IF Frequency: Most WJ low frequen- 
cy mixers offer coverage for DC to a 
few hundred MHz on the I-port. 
Many microwave mixers have broad- 
band IF's up to 15 GHz. 

High Level or Low Level: For most 
applications, a low-level (+7 dBm or 
+10 dBm LO drive) mixer is recom- 
mended. In the cases where the 
desired compression level, 3rd order 
two-tone performance, or harmonic 
intermodulation performance (har- 
monics of fp greater than or equal to 
2) cannot be obtained with a low- 
level mixer, then a high level mixer is 
recommended. 

Conversion Loss/Noise Figure: 
The typical specifications in the 
accompanying tables are conserva- 
tive in nature to cover worst possible 
operating conditions. Actual conver- 





sion loss or noise figure is typically 
0.5 dB better than these numbers, 
especially over narrow frequency 
ranges and at reduced operating tem- 
peratures. Check individual data 
pages for guaranteed performance. 
Package: Small size is featured and a 
number of package styles are avail- 
able. Miniature TO-5, TO-8, surface- 
mount, and flat pack 8-pin packages 
are available to 2.5 GHz. A PC 
mounted relay style package is also 
available. The “Y” and “Z” VER- 
SAPAC® package styles feature low 
profiles and built in mounting holes 
to allow the system designer to use 
less board space and height in mixer 
integration. Low cost MINPAC™ 
mixers are also available for systems 
where board space is less critical. See 
further data on M50 to MZ9313 mix- 
ers on the following pages. 


Surf. Mnt. 






Typical Specifications (Continued) 





0.5 to 4.5 GHz GHz GHz | 


MG . 00:4. 0800 0016 7 ğ 5 cc Bj Tapa 
SM4G ~ 0.8-24 0.8-3.5 200-19 7 7.5 30 25 0 13 Surf. Mnt. 
Mog 419021 SC | УЮ 25 13 12 10-8 | 
M2GC 10-22 0635 ~~ DC-1.5 7 85 30 25 1.5 12 SMA 
MT | 0.001- 29998 MUNI owa — t — — 80 35 35 7 wB rma 
SM4T 0.001-3.4 -  0.001-2.0 10 8.0 35 35 7 218 ‘Surf. Mnt. 
ашы 0.001-3.4 — 0001-3 4 0001-20 "a w 35 35 17 5199 ` Flatpack 
4 000134 0001-24 17 86... 35 35 13 24 Surf. Mnt. 
EIE RE "90020 Ww ^^ ^ 70 22 52 35 yov 48 ^ TO-8 
0.001-3.4 — 0.001-2.0. 10 7.5 35 35 7 18 SMA 
= 0.001-34 0001-20 222,722 752 35 17 29. 10-8. 
0.001-34 0.001-2.0 23 8.0 35 35 17 29 SMA 
МӘН ` D 1g 7-4. p DONNE Ena $95 809 80. A 21 0 13 TO-8 
M8HC-3 3.7-4.2 2.0-6.0 DC-2.0 7 5.0 40 21 0 13 SMA 
0.5 to 12.0 GHz GHz GHz 
"2558 2570 DOCS 9 . 55 40 27 2 11 = MINPAC 

2.5-5.5 2.5-7.0 DC-1.5 9 5.5 40 27 2 11 SMA 

9 2 

9 

























































— 2555 2570 ሀሁ15 : 11 VERSAPAC 
2.5-5.5 2.5-7.0 DC-1.5 55 40 27 2 11 SMA 
2565 25-75 DCIS 20 6.0 37 21 14 22 MINPAC 
2.5-6.5 2.5-7.5 DC-1.5 20 6.0 37 21 14 22 SMA 
"2665 2575 DCIS 20 6.0 37 21 14 22 — VERSAPAC | 
2.5-6.5 2.5-7.5 DC-1.5 20 6.0 37 21 14 22 SMA 
256; 2570 OMS #0. 5 35 27 3 15 . VERSAPAC 
2545 2 25-70 TAE 10 6.5 35 27 3 15 SMA 
DC- 20 7 6.0 40 21 0 13 SMA 
РВБ A аа 8 20 SMA 
ከ0ጅቕ-20 10 aes 35 22 3 13 MINPAC 
Doza ^ 310 өңү BB o2 1 3 "ug 5МА — 
DC-2.0 10 6.0 35 22 3 15- VERSAPAC 
x TSE уш 10 60 _ 35 2g — a um ^ 497 SMA . 
2.5-11.5 DC-2.0 20 6.5 35 26 15 24 > MINPAC 
OSs D20 2% | 65 35 26 15 | 24 ť M 
2.5-11.5 DC-2.0 20 6.5 35 26 15 24 VERSAPAC 
Cee po y 6.5 35 25 ፡። 15 2b ^ SMA 
1.8-10.0 -  DC-1.0 9 6.5 35 30 4 11 VERSAPAC 
Gago ECO 9 77765 1. SMA 
GHz - ' 
ከ0100 70150 D2: 0] | 4 
8.0-12.5 7.0-50 DC-2.5 10: 5.5 35 30 4 
2 Bons TOG pop А — 55 ° p 4 
80-125 17.0-15.0 DC-2.5 18 > 5.5 35 30 4 
COME ONU DOO 7 ce 6.5 07 X 2 
9.0- 15.0 70-170 == 20052,5 10 6.5 35 25 4 
ОТОО 0625 í 6.5 35 25 4 11. o SMA 
40-180  DC-3.0 ያ 7.0 34 28 3 10 VERSAPAC 
D 0030 ; "TE 34 op ከ. 877 10 SMA 
4 
4 
4 
4 
15 
15 
4 































5 - МІМРАС | 
15. SMA 
15 — VERSAPAC | 
15 SMA | 
co sue 
11 MINPAC 





DO-3.0 ":.--10 6.5 35 25 1.7 MINPAC 
wao O 6.5 35 25 Hoc 5ሀ.: 
0-18. DC-3.0 10 6.5 34 35 14 VERSAPAC 
በብ рор 5 ብ 65 247 35 т M 
: 5.0-18.0 i ee 7 75 32 30 21. VERSAPAC 
0 50190 uU 020 — 75 32 30 оү SMA | 
50-180 . DC-30 10 7.0 32 29 14 MINPAC 
DC-3.0 10 2 yoo g а^ 22 SMA 
DC-3.0 20 2780 33 30 | 15 24 MINPAC 

ም ው iin | | SMA 
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6.0 to 18.0 GHz Hz GHz Sri 
MO 60180 404180 DC-3.0 - P. 6.5 34 95 3. 1: : ከነ ህ፡ 
М80С 6.0-180 40-180 DC-3.0 7 6.5 34 32 3 10 

M86 6.0180 3.5-18.0 DC-3.0 7 76. 4 3 TT Og ju NECS 
M86C 6.0-180 35-180 2 DC-3.0 7 7.0 34 30 3 10 

0.5 to 26. GHz GHz GHz S t 
МВБ 20100 20660 DCT ; 80 35 252727 0 MINPAG | 
M85C 2.0480 2.0-18.0 DC-1.0 7 8.0 35 20 2 10 SMA 
MY85 20-180 2.0-80 DC-1.0 7 8.0 35 20 2 10: SAI 
MY85C 2.08.0 90-180 BO ..:....ን 8.0 35 20 2 10 

M93 2.0-18.0 2.0-0 0.03-4.0 10 8.0 29 34 4 16 

M93C 2.04480 2.0-18.0 0.03-4.0 10 8.0 29 34 4 16 

MY93 20-180 2.0-80 0.03-4.0 10 8.0 29 34 4 16 VERSAPAC | 
MY93C 2.0480 2.0-0 0.03-4.0 10 8.0 29 34 4 16 SMA 
MZ9310 2.0-18.0 2.0-0 0.03-5.0 10 7. 25 30 6 15 VERSAPAC 
MZ9310C 2,0-180 2.0-0 0.03-5.0 10 7.5 25 30 6 15 SMA 
MZ9313 20-18.0 2.0-0 0.03-5.0 13 75 25 30 8 17 VERSAPAC 
MZ9313C 2.0-18.0 2.0-0 0.03-5.0 13 7.5 25 30 8 17 SMA | 
M83 1.0-18.0 20-180 0.03-5.0 13 7.5 25 30 6 18 МІМРАС | 
M83C 1.0-18.0 2.0-0 0.03-5.0 13 7.5 25 30 6 18 SMA 
MY82 20180 2.0-18.0 0.03-5.0 13 8. 25 30 6 18 VERSAPAC - 
MY82C 20-180 2.0-0 0.03-5.0 13 8.0 25 30 6 18 SMA 
MY83H 20-180 2.0-0 0.03-5.0 20 8. 21 30 17 25 VERSAPAC 
MY83HC 20-18.0 2.0-0 0.03-5.0 20 8.5 21 30 17 25 SMA 
М89 10-180 20-180 1.0-8.0 10 8.0 28 32 4 16 МІМРАС 
М89С 1.0-180 20-180 1.0-8.0 10 8.0 28 32 4 16 SMA 
МҮ89 20-180 2.0-0 1.0-8.0 10 8.0 28 32 4 16 VERSAPAC 
MY89C 20-18.0 2.0-0 1.0-8.0 10 8.0 28 32 4 16 SMA 
MZ8810 20-180 20-18.0 1.0-8.0 10 7.5 25 28 6 14 VERSAPAC 
MZ8810C 2.0-18.0 2.0-0 1.0-8.0 10 7.5 25 28 6 14 SMA 
M88 2.00180 20-18.0 1.0-8.0 13 8.0 28 32 7 20 МІМРАС - 
M88C 20-180 2.0-0 1.0-8.0 13 8.0 28 32 7 20 SMA 
MY88 20-180 2.0-0 1.0-8.0 13 8.0 28 32 7 20 VERSAPAC | 
MY88C 20-180 2.0-0 1.0-8.0 13 8.0 28 32 ያ 20 SMA 
MZ8813 20-180 2.0-0 1.0-8.0 13 75 25 28 8 14 VERSAPAC | 
MZ8813C 2.0-18.0 2.0-0 1.0-8.0 13 7.5 25 28 8 14 SMA 
M88H. 20-180 20-180 2.0-8.0 21 8.0 28 32 17 25 MINPAC - 
M88HC 2.0-18.0 2.0-0 2.0-8.0 21 8.0 28 32 17 25 SMA 
MY88H 20-18.0 20-18.0 2.0-8.0 21 8.0 28 32 17 25 VERSAPAC 
MY88HC 2.0-18.0 2.0-0 2.0-8.0 21 8.0 28 32 17 25 SMA 
M87 20-180 20-180 0.03-5.0 13 8.5 25 32 8 17 МІМРАС ` 
M87C 2,0-180 2.0-0 0.03-5.0 13 8.5 25 32 8 17 SMA 
MY87 20-90. 20-19.0 0.03-5.0 13 85 25 32 8 17 VERSAPAC 
MY87C 20-19.0 — 2.0-19.0 0.03-5.0 13 8.5 25 32 8 17 SMA 
M52 20-240 20-240 0.1-5.0 10 8.5 23 25 5 16 MINPAC 
M52C 2.0-240 2.0-0 0.1-5.0 10 8.5 23 25 5 16 SMA 
MY52 2.0-24.0 2.0-0 0.1-5.0 10 8.5 23 25 5 16 VERSAPAC 
MY52C 20-240 2.0-0 0.1-5.0 10 8.5 23 25 5 16 SMA 
MZ5210 20-40 20-240 0.1-5.0 10 9.0 20 32 4 15 VERSAPAC 
М25210С 2.0-24.0 2.0-0 0.1-5.0 10 9.0 20 32 4 15 SMA 
M53 2.0-26.0 2.0-60 0.1-6.0 10 8.5 22 25 5 16 МІМРАС | 
M53C 2.0-26.0 2.0-60 0.1-6.0 10 8.5 22 25 5 16 SMA 
M50A 20-180 2.0-0 0.1-12.0 10 8. 26 26 5 15 MINPAC 
M50AC 2,0-180 2.0-0 0.1-12.0 10 8.0 26 26 5 15 SMA 
MY50A 2.0-18.0 — 2.0-26.0 0.1-12.0 10 8.0 26 26 5 15 VERSAPAC. 
MY50AC 2.0-18.0 2.0-26.0 0.1-12.0 10 8.0 26 26 5 15 SMA 
M51 2.0-040 20-240 0.1-15.0 10 8.0 25 26 5 15 МІМРАС 
M51C 2.0-24.0 2.0-0 0.1-15.0 10 8.0 25 26 5 15 SMA 
MY51 2.0-24.0 20-240 0.1-15.0 10 8.0 25 26 5 15 VERSAPAC ` 
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Typical Specifications (Continued) 







0.5 to 26.0 


MY51 


M50 i : | [ 
M Y5 0 m 
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RF/Microwave Mixers 











$ Handbook 


[81 


|. RF and Microwave Desi 





M2A / М2АС 


DOUBLE-BALANCED MIXER 


ቀ LO 10 TO 1500 MHz 
ВЕ 
er DC TO 800 MHz 


ቀ LO DRIVE +7 dBm (NOMINAL) 

ቀ HIGH ISOLATION 35 dB (ТҮР) 

€ MIL-M-28837 EQUIVALENT LEVEL SCREENING 
AVAILABLE 





Outline Drawings 


M2A 
Guaranteed SpecificationsL2? | 


| 0.454 (11.53) 
0.445 (11.30) 





«сады dio 








0.220 (5.49) 
| 0.195 (4.95) . .. 085 (.89) 


aire MAE TT — 02068 
Characteristics -54°C to +85°C | Test Conditions КІСЕ | 
ки Б ል! | 0.019 (0.48) DIA. 


0.016 (0.41) (4) PINS 























SSB Conversion Loss ің 20 to 600 MHz «| TO pas 
and ከ 10 to 800 MHz | ү 
SSB Noise Figure (Max.) 7.0dB | 7.5 dB 8.0 dB ቨ 1 to 200 MHz М. 27 WOM 
= GROUND 

fp 10 to 1500 MHz one (| ነ ገ 
ከ 10 to 1500 MHz 9% а | 
በ 1 to 200 MHz و‎ oe 
{ 1 to 800 MHz iili mor 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


Isolation (Min.) 










ib at R fj 10 to 500 MHz M2AC 

Lat ! 

ib E | ከ 500 to 1200 MHz እ ጀዊ ч URS Н 
- А (2.54 — 056 
арн {| 1200 to 1500 MHz = ድ 
ከ at | Е 






0700 + 0.010 FE 


m | [ | Jp 
° ° | ገት. I 04 A (784025) | 
Conversion Compression 1.0 dB iy ің Level = 0 dBm ы |” | 
EN MOUNTING HOLES 


D T š (22.86) THREADED INSERT 
=- - - 180 + 0. 
esensitization Level 1.0 dB fno Level = -2 dBm BF GONNECTOR 2501438 «0.180 0090 
7 СҮ мав (4) PLACES 
/ 


Third-Order Input +12 dBm ከ = +7 dBm 
Intercept Point 


Notes: 

1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. The DIMENSIONS ARE IN INCHES (MILLIMETERS) 
I-Port frequency range extends to DC for phase detection, pulse modulation, or attenuator applications, I-Port VSWR ቋን ኑው ን እ ከከ... 
degrades from a 50-ohm system at low IF frequencies. 

2. Guaranteed conversion loss values for M2AC are 0.5 dB worse than values listed and guaranteed over 0°C to 50°C 
temperature range only. 

3. Typical values are measured at +25°C and are not guaranteed. 





Absolute Maximum Ratings 


Operating Temperature 


ТОТО ОИ... ገቸ -20°С їо +100°С 
300 г i :!::::: NETTES -54°C to +100°C 
Storage Тетретайиб-.2.................................................................. -65°C to +100°C 
Peak Input Power ....................... +23 dBm at +25°C, derate to +17 dBm at +100°C 
Peak Input Current at 25°С ............... 1... U... «неее 50 mA DC 


Weight M2A: 2 grams (0.07 oz.) max. 
M2AC: 22 grams (0.78 oz.) max. 
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CONVERSION 


Typical Performance at 25°C 


Conversion Loss 


CONVERSION LOSS - dB 





LO DRIVE LEVEL - dBm 


Fg = 1000 MHz 
FL = 1020 MHz 
FI = 20 MHz 


Conversion Loss vs. LO Drive Level: 
The minimum recommended drive level is 
+5 dBm. The maximum recommended 
drive level is +13 dBm. 





1000 1200 
RF FREQUENCY - MHz 

Pig = +7 dBm 

PRF = -10dBm 


1400 1600 1800 2000 


0 200 400 600 800 


Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ordi- 
nate refers to the R-port (fg) with f| of 
20 MHz. Data plotted with an f level 
of +7 dBm. 


ው 


чч 


© 


CONVERSION LOSS - dB 
co 


፦። 
= 
= 


00 400 600 800 1000 


ІР FREQUENCY - MHz 


Conversion Loss vs. f, Frequency: Con- 
version loss of the mixer when used in a 
SSB system. The frequency ordinate 
refers to the l-port (fj) with የሬ at 1000 
MHz and "n swept from 1000 to 1800 
MHz. 
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Conversion Loss 


© oo m a 


UP CONVERSION LOSS - dB 


к- 
= 


0 00 400 600 
1000 1200. 1400 1600 


FREQUENCY - MHz 
Fig = 1000 MHz АТ +7 dBm 
Pir = -10dBm 


| PORT 
R PORT 


Conversion Loss in Up Conversion 
Mode: The frequency coordinate refers 
to the frequencies fed into the l-port at 
-10 dBm. The LO frequency is 1000 
MHz at *7 dBm input level. The output 
signal is at R-port. 


Isolation 


ISOLATION - dB 
osssss 5 


0 200 400 600 800 1000 1200 1400 


FREQUENCY - MHz 
Pio т %7 dBm 


Isolation vs. Frequency: Level of the f 
signal fed through to the R- and l-ports 
with respect to the level of the f signal 
at the L-port. 


Harmonic Intermodulation 


M2A MIXER HARMONIC INTERMODULATION 


ፌዴ ኮኃ ር 4A сл 


Harmonics of far 





Harmonics of f,, 
Far AND F.o AT 500 AND 520 MHz, RESPECTIVELY. 


M2A HARMONICS OF F, 


dB 
SUPPRESSION 
49 






ጨጨ № CO & єл 


TEST CONDITIONS: 


LO SIGNAL 15 1000 MHz AT +7 dBm 

IF SIGNAL 15 300 MHz AT -- 10 dBm 
300 MHz SIGNAL FROM R PORT IS SET 
AS REFERENCE AND ITS HAR- 
MONICS DATA TAKEN. 





1600 1800 2000 


W]-M2A/M2AC 


VSWR 





M2A L-Port VSWR (0.1-1.5 GHz) 





M2A l-Port VSWR (0.1-0.8 GHz) 


Reflection Coefficient vs. Frequency: 
Reflection coefficient of the L-, l- and 
R-ports in a 50-ohm system with f at 
+7 dBm. R-and l-port reflection coeffi- 
cient is plotted for ዥ at 1.0 GHz. 
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M2B / M2BC 


DOUBLE-BALANCED MIXER 


¢ LO Vio TO 1600 MHz 

€ IF DC TO 800 MHz 

ቀ LO DRIVE +13 dBm (nominal) 
Ф HIGH ISOLATION 40 dB (TYP) 





ቀ MIL-M—28837 EQUIVALENT LEVEL SCREENING 


AVAILABLE 


Guaranteed Specifications 123 


Outline Drawings 


M2B 


)11.53( 0.454 
)11.30( 0.445 | چ 


፥ | 





سه 





























0.220 (5.49) 
Characteristics -54°C to +85°C | Test Conditions pat | ШЕ eps) 
0.170 (4.32) | — 
SSB Conversion Loss 7.0dB |8.0 dB 8.5 dB ің 20 to 600 MHz | ks "i (Ep) i PINS 
and fL 10 to 800 MHz "| епо | 
SSB Noise Figure (Max.) f 0.4 to 200 MHz ር ‚_ 0310 (787) 
8.0dB |9.0 dB 9.5 dB fp 10 to 1600 MHz pe 
fL 10 to 1600 MHz — RF PORT 
L.O. PORT 
f| 0.4 to 800 MHz 


Isolation (Min.) 
H 
| 

fL at R 
| 


ከ at R 
| 




















& 0.034 
4 (0.86) 
NS 
45° + 3° REF. 


ከ 10 to 700 MHz 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ ዐ15 (.38) UNLESS OTHERWISE SPECIFIED 


fj 700 to 1200 MHz 


M2BC 
fj 1200 to 1600 MHz 


0.700 + 0.010 
(17.78 + 0.25) 





PRODUCT 
IDENTIFICATION 0.100 
AREA 





Conversion Compression 1.0 dB B. do v fR = +7 dBm ° % 
Е 
1 የመያ > 
Third-Order Input +22 dBm ከ = +13 dBm pm MOUNTING HOLES 
Intercept Point — MÀ ም EU eie 
SMAJACK (FEMALE) (4) PLACES 
Notes: 
1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. The Gg О ! 05% 
l-Port frequency range extends to DC for phase detection, pulse modulation, or attenuator applications, l-Port VSWR | | NN 
degrades from а 50-ohm system at low IF frequencies. pae 64 
2. Guaranteed conversion loss values for M2BC are 0.5 dB worse than values listed and guaranteed over 0°C to 50°C (9.51) 


temperature range only. 
3. Typical values are measured at +25°C and are not guaranteed. 


Absolute Maximum Ratings 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 


Operating Temperature ...................sen ee -54°C to +100°C 
Storage Temperature ..................... ም ግ ን а ገ ገ ሳባ ስ ም ን ት -65°C to +100°C 
Peak Input POWr.......... eene 423 dBm at +25°C, derate to +17 dBm +100°C 
Peak Input Current at 25°С ........2.2л0м4ММ4м ው ገ eene 50 ጠል DC 


Weight M2B: 2 grams (0.07 oz.) max. 
M2BC: 22 grams (0.78 oz.) max. 
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Typical Performance at 25°C WJ-M2B/M2BC 


Conversion Loss Isolation VSWR 


ISOLATION - dB 





0 200 400 600 800 1000 1200” 1400 1600 1800 2000 
FREQUENCY - MHz 


CONVERSION LOSS - dB 


Isolation vs. Frequency: Level of the f 
signal fed through to the R- and l-ports 
with respect to the level of the fL signal 
at the L-port. 





VSWR 
DRIVE LEVEL - dBm " R-Port (0.1-1.5 GHz) 


Reflection Coefficient vs. Frequency: 
Reflection coefficient of the L-, |- and 
R-ports in a 50-ohm system with f, at 
+13 dBm. R- and l-port reflection 
coefficient is plotted for | at 1.0 GHz. 


Conversion Loss vs. LO Drive Level: 
The minimum recommended drive level 
is +11 dBm. Тһе maximum recom- 
mended drive level is +17 dBm. 


Two-Tone Intermodulation Performance 





CONVERSION LOSS - dB 


0 10 50 100 200 400 600 800 1000 


F, FREQUENCY - MHz L-Port (0.1-1.5 GHz) 


Conversion Loss vs. f | Frequency: Con- 
version loss of the mixer when used in 
an SSB system. The frequency ordinate 
refers to the l-port (f,) with Ғы at 500 
MHz and Tu from 501 to 1500 MHz. 


іл 


ው 


= des zt 





RF 
Lo > FRF 


= F Fig = 30 MHz 


10 MH 100 MHz 1000 MH = 
| F pp FREQUENCY - MHz I I-Port (0.1-0.8 GHz) fgg, = 900 MHz !8ዩ2 = 505 MHz 


~ 
т 


CONVERSION LOSS - dB 





PRr1 = Рағ2 = 75 dBm 


Conversion Loss vs. Input Frequency: fig *1150MHz ‘Pg = +13 dBm 

Conversion loss of the mixer when used 

in an SSB system. The frequency ordi- ካ = 641 MHz ወ 10 dB/div. 

nate refers to the R-port (fg) with fi 

equal to 30 MHz. Data plotted with fL Two-Tone  Intermodulation Perfor- 

level of +13 dBm. mance: The photo displays typical re- 
lative suppression of 3rd order two-tone 
measurement, with PER] equal to 
Рер2 81 -5 dBm. 
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M2E/M2EC/SM2E 


DOUBLE-BALANCED MIXER 


Ф LO 

RF 

IF DC TO 600 MHz 

LO DRIVE +20 dBm (NOMINAL) 

HIGH INTERCEPT POINT: +30 dBm (TYP) 

HERMETICALLY SEALED 

AVAILABLE IN SURFACE MOUNT 

MIL-M-28837 EQUIVALENT LEVEL SCREENING 
AVAILABLE 


\ 10 TO 1000 MHz 


¢ 9 9 ¢ ¢ ¢ 


Guaranteed Specificationsl2? 


Typ. -54°C to +85°C | Test Conditions 


ің 10 to 300 MHz 
ከ 10 to 300 MHz 
ከ 10 to 200 MHz 

ከ 10 to 600 MHz 
10 to 1000 MHz 
ከ 10 to 1000 MHz 
ከ 10 to 200 MHz 

ከ 10 to 600 MHz 


Characteristics 


SSB Conversion Loss 
and 
SSB Noise Figure (Max.) 


7.0 ОВ | 7.5 dB 
8.0 ав | 9.0 dB 


8.5 dB | 9.5 dB 
10.0 dB | 11.0 dB 


Isolation (Min.) 





H ate B fL 10 to 100 MHz 
fL at | 

ከ at R ከ 100 to 400 MHz 
ከ at 

ая ከ 400 to 1000 MHz 
ከ at | 14 dB 

66 | 10 to 1000 MHz 


Conversion Compression | 1.0 dB ің = +20 dBm 

ከ = +25 dBm 
Desensitization Level 1.0 dB | SEES ів, = +18 dBm 
Notes: 


ከ = +25 dBm 
. Measured іп а 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. The 
l-Port frequency range extends to DC for phase detection, pulse modulation, or attenuator applications, l-Port VSWR 
degrades from a 50-ohm system at low IF frequencies. 
. Guaranteed conversion loss values for M2EC are 0.5 dB worse than values listed and guaranteed over 0° C to 50°C 
temperature range only. 
. Typical values are measured at +25°C and are not guaranteed. 


—_ 


ኪን 


со 


Absolute Maximum Ratings 


Operating Тетрегашгге................1.......000000...11160 ገ ግ ን ገ ስም -54°C to +100°C 
Storage Temperature ....................................... ла eene -65°C to +100°С 
Peak RF Input Power at +85°C .................................. +27 dBm RMS, +30 dBm Peak 
Peak Input Current at 25°C .......................................... ....... ................ 100 mA DC 
Weight M2E: 2 grams (0.07 oz.) max. 


M2EC: 22 grams (0.78 oz.) max. 
SM2E: З grams (0.11 oz.) max. 
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Outline Drawings 























M2E _.| essa criss) | 
0445 (11.30) | 
2 54-227 | 
0.260 (660) 
| 0240 (610) % 05 (89) 
0200 (508) * 4 020 (51) 
0170 (4.32) | 
| -.| 909 049. А 
1771 006 (041) (4) PINS 
„1 ою (1298) |. 
0498 (12.65) | 
ы 22 030 (787) 
0.290 (737) 


L.O. PORT— 






VA on 0.038 (0.97) Jj 


< 0.029 (0.74) 


IF PORT ~~ 45° + 3° REF. 
0.033 (0. ወከ 
0.029 (0.74) we 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 








0.700 + 0.010 
DUCT 
IDENTIFICATION (17.78 + 0.25) 
AREA . 0.100 
(2.54) 













0700 %000 RE 
(1778 + 0.25) 





MOUNTING Mera 
“ናም INSERT 
-56 UNC-3B x 0.180 + 0.030 














































RF CONN (572078 DEEP 
SMA JACK {КЕМЕ M) PLA ) 
/9* (3) P 
| | || 
Bf O po: 65 
= . 0370 
0375 (9.49) 
(9.51) 
(ТҮР) 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (38) UNLESS OTHERWISE SPECIFIED 
4X 016 +.002 11+ 
መይ 
IDENTIFICATION ІҢ ኞ 2X 100 
MARKONTHS Syl 1-1 | PRODUCT 
IDE OF PACKAGE p ry IDENTIFICATION 
AREA 
i 
2X 050 P 
| N < 4Х.080 
-> + 4Х 125 
-| 2X .350 |— 
P eco 
,155 i 
| +.0020 
0100 - .0005 
Ё 810 ج‎ 
Ж AX 450 
t " 
385 — — — 2x 055 
^ 
| _ 
M м 2X .225 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 
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WJ-M2E/M2EC/SM2E 


Typical Performance at 25°C 





Conversion Loss vs. Frequency Isolation 






MIXER WJ-M2E 












f, SOURCE © 
| = 
= ፦ 
2 2 
Š ሠ 
eo 
А 5 š | à | 252 2 FREQUENCY - MHz 
Mixer Test Circuit: When terminated as RF FREQUENCY - MHz 
shown, the mixer impedance at the R- 10> ‘RF 
| К . . I Pin = +20 d 
and I-ports is 50 ohms. The impedance Ad кей) | 
. . a RF ° - 
tion of the f, level. For most applica- z — J | |.  - 
tions, the f, level should be as shown. = 20 im Mc 
This is equivalent to delivering 100 —— ከ ከ... 
milliwatts (+20 dBm) into a 50 ohm =, 9% 200 400 6% Wo 10% 
load. The fg level should be below 39.8 2 6 FREQUENCY - MHz | 
milliwatts (+16 dBm) in order to avoid z Го * 700 MHz @ + 20 dBm 
conversion compression with fj at ©, PRF * -10 dBm 
+20 dBm. Еш 
ርጋ 
` ТЕ FREQUENCY - MHz 
LO RF 
Pig = +20 dBm | 
RF = 100 MHz ወ -10 dBm VSWR 
Conversion Loss vs. LO Drive 
л 1 1 1 
9 BN ics Без ብ a 
5 
© 
š 
S FREQUENCY - MHz 
7-8 9 1 H 12 B Mi 16 N 18 19 20 21 22 23 | Pre * Pips -10 dBm 
LO DRIVE - dBm Pig * +20 dBm 


ካዕ = 400 MHz flo = 1000 MHz 


far = 300 MHz @ -10 dBm 


Drive Level: The minimum recommended 
drive level is +14 dBm. The maximum 
recommended drive level is +25 dBm. 
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Typical Two-Tone Intermodulation Performance at 25°C 


Definition: | በ a mixer application where 
the input must be wideband two signals 
(fa4 and የ82) may mix with the local 
oscillator signal (f) to produce in-band, 
two-tone third-order intermodulation 
products [(2#62 — #61) + fi]. 


Two-Tone Suppression vs. Input Level: 
With each dB decrease in input level, 
the 3rd order product is decreased an 
additional 2 dB. As shown, the WJ-M2E 
will reduce third-order products typi- 
cally 68 dB with both input signals at O 
dBm and 88 dB with both input signals 
at —10 dBm. The input intercept point 
for the WJ-M2E is +34 dBm. This is 
about 24 dB higher than the intercept 
point for a standard low-level double- 
balanced mixer. The 1 dB compression 
level is typically +21.5 dBm as shown 
by the graph. This yields a dynamic 
range in a 1 MHz bandwidth of +126 
dB using the following relationship: 
Dynamic Range = Pinput = (—111 dBm/ 
MHz + B + NF) where; Pinput is the 
input level for 1 dB compression, B is 
the bandwidth relative to 1 MHz in dB 
and NF is the noise figure. 

The spurious free dynamic range is 
given as follows: | 

Spur free dynamic range = 2/3 (I.P. 
— (—111 dBm/MHz + B + NF) 
DRspur free = 2/3 (34 + 111 — 6.5) = 
92.3 dB in a 1 MHz bandwidth. 


Ж TWO-TONE THIRD ORDER aA 
P1 
аа 


CONVERSION COMPRESSION 
LEVEL = 21.5 dBm 


OUTPUT LEVEL - dBm 


Y wiro ORDER TWO-TONE 
INTERMODULATION 


INPUT LEVEL - dBm 


This performance represents the 
highest dynamic range achieved using 
passive components in an ultra small 
TO-8 package. The spectrum analyzer 
photos of Fig. 1 compare the M2E to 
the M9D mixer with the LO drive of 





each mixer at +23 dBm. The M2E pro- 
vides nearly 70 dBm suppression to the 
third order at the 320 MHz frequencies. 


M2E 





M9D 





Fig. 1 


The М?Е is also compared with the pace 
setting WJ-M9E in Fig. 2. The M2E pro- 
vided performance equal to the M9E 
with only +25 dBm LO drive compared 
with +27 dBm required on the M9E. In 
addition the frequency response of the 
M2E is extended to 1000 MHz, and it 
occupies only 1/10 the volume. 


M2E 





Fig. 2 


WJ-M2E/M2EC/SM2E 


M9E 





Fig. 2 (continued) 


Third Order Performance When Used 
With LO Drive Amplifier and IF 
Amplifier: The third order ІМ intercept 
point is shown plotted in Fig. 3 com- 
pared using the WJ-PA2 as an LO drive 
amplifier to a padded LO source from a 
commercial test amplifier. Measured in- 
tercepts as high as +38 dBm were 
achieved both with and without the 
РА2. The WJ-PA2 15 а TO-8 Amplifier 
that provides +25 dBm output power 
from 10 to 300 MHz with a nominal 
gain of 11 dB. The third order two-tone 
was equal to or better using the PA2 
directly coupled to the LO port as 
compared to driving from a padded 
commercial source. 


М2Е 


10 dB PAD RF 
Г 
+25 dBm IF 


INTERCEPT POINT - dBm 





24 
50 10 0 20 20 30 30 40 40 500 
FREQUENCY - MHz 


Fig. 3 Third-Order Input Intercept 
Point vs. Frequency 
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Typical Two-Tone Intermodulation Performance at 25°C 


The input IM point was also mea- 
sured using the A59 on the IF port . 
of the M2E and this curve is also plotted 
in Fig. 3. There was а 4 or 5 dB de- 
crease in IM point which is attributable 
to the intercept of the A59 being ap- 
proximately equal to the output inter- 
cept point of the M2E. To minimize 
the reduction there should be at least a 
6 dB intercept margin between the out- 
put IM point of one unit to the input 
IM point of one unit to the input point 
of the following unit. 

` The third order of the M2E versus 
frequency out to 500 MHz is shown 
plotted in Fig. 4 of three different LO 
drive levels. The curves show that the 
IM point is more constant at the +25 
dBm LO drive level than at lower levels. 
Occasionally a lower level may cause 
better IM suppression due to phasing 
in the mixer diodes which cause partial 
cancellation. Іп general, the ІМ can be 
expected to vary as a function of LO 
drive about 1 dBm per dB of LO drive. 
This result is plotted in Fig. 5. 





INTERCEPT POINT - dBm 
wv 
ጋ 









V, 
Ріо = + 20 dBm M 


150 200 250 
FREQUENCY - MHz 


350 400 450 


Fig. 4 Third-Order ІМ Point vs. 
Frequency and LO Drive. 


SLOPE = 78160 DRIVE n TRUE v4 


“2! 








Ww 
мл 


ኒኢ) 
Ww 


INTERCEPT POINT - dBm 





14 17 20 23 26 
LO DRIVE - dBm 


Fig. 5 Intercept Point vs. LO Drive 


The output IM point is shown plot- 
ted in Fig. 6 for the PA driving the LO 
port for +15 dBm LO апа +10 dBm LO 
levels with the A59 on the IF port. 
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LO LEVEL AT INPUT 
TO PA2 = +15 dBm 


THIRD ORDER OUTPUT INTERCEPT POINT - dBm 


LO FREQUENCY - RF = 30 MHz LESS 


` Fig. 6 Third-Order Output IM Point 


vs. Frequency 


The output intercept is also plotted 
in Fig. 7 with an A59 on both the IF 
and RF ports for +15 dBm and 
+10 dBm to the input of the PA2. 


OUTPUT INTERCEPT POINT - dBm 


та " 
Pour ` +5 dBm 


Fig. 7 Output Intercept Point vs. 
Frequency 


Single Tone IM Signal Levels: |nter- 
modulation signals resulting from the 
mixing of harmonics of the input signals 
are shown in Table 1 below for the 
WJ-M2E апа WJ-MQ9E. 


HARMONICS of fpr 


2 3 4 5 
RF and flo at 300 and 310 MHz, respectively 


LO drive +25 dBm 
RF signal level +0 dBm 





Table 1 











WJ-M2E/M2EC/SM2E 


The data for this table was obtained 
using the setup shown in Fig. 8 where 
the LO port was direct coupled to the 
output of the WJ-PA2 TO-8 amplifier. 
Similar performance should be expected 
from other LO drive sources provided 
reasonable match is provided. 


WJ-PA2 WJ-M2E 







RF 1008 PAD ` 
LO INPUT 





ІР 
+25 dBm 
10 dB PAD 


Fig. 8 


Mixing products are indicated by the 
number of dB below the f + fr output. 
The typical performance in the table 
was obtained with fg and f at 300 
апа 310 MHz respectively, fj at +25 
dBm, fg at 0 dBm, and all resistive 
terminations. 5 

For the odd fg and f products and 
the even fg and f products the two 
mixers are comparable. For the even 
f mixing with the odd fr and the odd 
| mixing with the even fa, the МОЕ 
typically offers a few dB higher sup- 
pression. Improved performance is ob- 
tained at lower frequencies for the even 
mixing with odd and the even mixing 
with even products. The odd mixing 
with odd are not suppressed because of 
mixer balance and therefore are more 
constant with frequency. 
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M2G / M2GC 


DOUBLE-BALANCED MIXER 


LO 800 TO 3500 MHz 

RF 1000 TO 2200 MHz 

IF DC TO 1500 MHz 

LO DRIVE +7 dBm (nominal) 

HIGH ISOLATION 30 dB (ТҮР.) 

MIL-M—28837 EQUIVALENT LEVEL SCREENING 
AVAILABLE 


¢ ¢ ¢ ¢ ¢ ¢ 


Guaranteed Specifications 12,3 


Characteristics -54°C to +85°C | Test Conditions 


SSB Conversion Loss 8.0dB | 9.5 dB 10.0 dB ከ 800 to 3500 MHz 
and 1000 to 2200 MHz 
SSB Noise Figure (Max.) ከ 10 to 1500 MHz 


Isolation (Min.) 





ከ at R ከ 800 to 2000 MHz 
ከ 2000 to 3000 MHz 
ከ 3000 to 3500 MHz 

ከ at | 25 dB {| 800 to 3500 MHz 


Desensitization Level 


Notes: 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. The 
I-Port frequency range ext ends to DC for phase detection, pulse modulation, or attenuator applications, I-Port VSWR 
degrades from a 50-ohm system at low IF frequencies. 

2. Guaranteed conversion loss values for M2GC are 0.5 dB worse than values listed and guaranteed over 0°C to 50°C 
temperature range only. 

3. Typical values are measured at +25°C and are not guaranteed. 


Absolute Maximum Ratings 


Operating Төтрегашге......;.........» essay anada ውኑ. የማ ማም -54°C to +100°C 
Storage Temperature нь сімен сіз ቁ Есеке тесілді) -65°C to +100°C 
Peak RF Input Power ....................... +23 dBm at +25°C, derate to +17 dBm at +100°C 
Peak Input Current at 25°C_............... a es as Аар Cua uds saa ree reinen ota» 50 mA DC 
Weight M2G: 2 grams (0.07 oz.) max. 


M2GC: 22 grams (0.78 oz.) max. 





Outline Drawings 


0454 (11.53) |. 
| 0.445 (11.30) 


0260 (6.60) 
| 0.240 (610) V 02 (89) 
0200 (5.08) * | + 020 (51) 
0170 (4.32) p 


0.019 (0.48) DIA. 
0.016 (0.41) (4) PINS 





M2G 


























gn noes А 


| 0510 (12.95) 
| 049 (12.65) 








0.310 (787) 


— — چ 





0.290 (7.37) 






x 
Ж. 0.038 (0.97) | 
92, 0.029 (0.74) / 
on. 45 + 3° REF. 
0033 (084) 7. / 
N 
ы” 
` 








0.029 (0.74) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 


M2GC 


PRODUCT 0.700 + 0.010 
IDENTIFICATION 0100 
АНЕА 


(17.78 + 0.25) 


Fa GH 
| E 

(+) (17 
07005000 Же 
(1778 + 028) at 










0450|. У 
(14812: | 


MOUNTING HOLES 
THREADED INSERT 

2-56 UNC-3B x 0.180 + 0.030 
(4.57 + 0.75) DEEP 

(4) PLACES 





«-| 0.370 
0.375 (9.49) 
(9.51) 
(TYP) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C WJ-M2G/M2GC 
Conversion Loss . Isolation VSWR 
M2G VSWR VS. FREQUENCY 
ዌ 6 60 “ч 
THEA ШШШ аР а 
2 50/; 2 : ። 
= 8 2 
ІН ДОМАМ 1 ға а 
50; ia иш ыны 2 АЧУ | |) 0 400 800 1200 1600 2000 2200 2600 3000 3400 3800 
15 mele: dn = 30 QFE O E OF ENTE 
ME НЕ "Т ТЕА 
Fro = 2900 МН: | X N 
Fir = 400 MHz. Scheer da VSWR vs. Frequency: VSWR of the L- 
l- and R-ports іп а 50-ohm system with 


Conversion, Loss vs. Drive Level: The 
minimum recommended drive level is +5 
dBm. The maximum recommended drive 





FREQUENCY - GHz 


10 
@5070911131517192123252729313335 


f, at +7 dBm. Some variation in the R- 
port VSWR will occur as a function of 


the L-port frequency. R-port VSWR is 
plotted for figo at 2.0 GHz. Also 
shown are the L-port VSWR and the I- 


Isolation vs. Frequency: Level of the 
flo signal fed through to the R- and I- 
ports with respect to the level of the 


level is +13 dBm. 


flo signal at the L-port. 





port VSWR with fig at 2.0 GHz. 


= 2 


u © 
< D 
2 Š 
5 2 
5 ሯ 
ሯ 2 
v < 

600 — (80 — 100 рю [0 1600 1800 - 20 240 29 2800 300 g 

- 60 
PLO : ii RF FREQUENCY - MHz 0 1000 2000 3000 
RF ° m RF FREQUENCY - MHz 


Fir = Fio - FRF = 100 MHz 


Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ordi- 


CONVERSION 
LOSS - 08 
O о oo ~ с 





سم 


1000 1200 1400 1600 1800 
IF FREQUENCY - MHz 


Conversion Loss vs. f / Frequency: Con- 
version loss of the mixer when used in 
a SSB system. The frequency as 
refers to the l-port (fj with f 
2000 MHz and fig swept from 2000 u 
3700 MHz. 


CONVERSION 
COMPRESSION - dBm 


RF FREQUENCY - MHz 
Pio = +7 dBm 


Fir = FLO ` ЕВЕ = 100 MHz 


Conversion Compression (1 dB) vs. 
Frequency: The frequency coordinate 
refers to the frequencies fed into the RF 
port. The IF frequency is held constant 
at 100 MHz with the LO frequency on 
the high side. 
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nate refers to the R-port (Ғы) with f 
of 100 MHz. Data plotted with an 
level of +7 dBm. 


ji 


Pio * +7 dBm 
PRE] ` PRF? ° -10 dBm 
Fir = Fio ` Frey = 100 MHz 


Relative IM Suppression vs. Frequency: 
The curve displays typical relative sup- 
pression of 3rd order two-tone measure- 
ments. The frequency coordinate refers 
to опе of the tones fed into the RF 
port. The other tone is 5 MHz higher 
than the first one. The IF frequency is 
at 100 MHz with the LO frequency on 
the high side. 
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M2T / M2TC 


TRIPLE-BALANCED MIXER 


% 


LO ፄ 40 TO 2400 MHz 















Ф IF 10 TO 1000 MHz 
Ф LO DRIVE +13 dBm (nominal) 
€ HIGH INTERCEPT +22 dBm (TYP) | кезле 
Ф HIGH ISOLATION 40 dB (ТҮР) Wine DEWE 
@ MIL-M—28837 EQUIVALENT LEVEL SCREENING M2T — y — 
AVAILABLE uec — 
(64) 4% 
i i | EL. 
Guaranteed Specifications1,2,3 Ba тюй 
Characteristics Test Conditions ИК... 
SSB Conversion Loss fg & fL 10 to 2400 MHz ы). 
7.5 dB |9.5 dB fj = 50 to 1000 MHz б 
апа 9.0 dB ከ =10 to 1000 MHz L PORT | ብ 
SSB Noise Figure (Max.) ір % 500 to 1500 MHz MENT TN eee 
7:0 dB f =10 10 1000 MHz DAN UNLESS OTHERWISE SPECIFIED 
Isolation (Min.) M2TC 
ከ at R ከ 10 to 1200 MHz 
ከ at | 
ከ at R ከ 1200 to 2400 MHz 
fL at | 





ің Level = +11 dBm 


Conversion 1.0 dB 1397 

Compression ከ Level = +13 dBm 

Third-Order Input +22 dBm ከ Level = +16 dBm LED ELS 
Intercept Point fry 2 Level = 0 dBm E tm ES 






















^ 
f олоо+ 0.010 
(17.78 + 025) 
n 





Notes 
RF CONNECTOR 
1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. Қалдар Ta لے‎ E FEMALE 
2. Guaranteed conversion loss values for M2TC are 0.5 dB worse than values listed and guaranteed over 0°C to 50°C MM TS DEEP ገ 
temperature range only. (4) PLACES 
i o DIMENSIONS ARE IN INCHES (MILLIMETERS) 
3. Typical values are measured at +25°C and are not guaranteed. DDE E LESS ONERE SPECIFIED 


Absolute Maximum Ratings 


Operating Temperature „аа. becca соннан кк ግት ም ን -54°C to +100°C 
БІО Tempor Gs. ied aa ን ግላ ын ት mamma -65"ር to +100°C 
Peak Moul РО uu ioni aa +25 dBm at +25°C, derate at +4 dBm/°C 
Peak Input Current gl Со ьа ውባ e at ዓናን. ም anes 75 mA DC 


Weight M2T: 2 grams (0.07 oz.) max. 
M2TC: 22 grams (0.78 oz.) max. 
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Typical Performance at 25°C 


Conversion Loss Isolation 


FL FREQUENCY - MHz 


cea 

59 со 

T 580 

N - 

Š 224 = CER] ل‎ 
Е 2 ve |_ ШЕН 
፳ Ұқ 5-5 500 1000 1500 2000 2500 
> 

= 

ፎ 

e 





DRIVE LEVEL - dBm 











© 3 E FLO = 1000 MHz ወ + 13 dBm 
Conversion Loss vs. Drive Level: The 5:% ee PRE = -10 dBm ES 
minimum recommended drive level is 8 ጄ зо И کے‎ 

$ А 
+11 dBm. The maximum recommended 2 ን Exo R-I ISOLATION | | 
drive level is +20 dBm. 0 500 100 1500 200 2500 
Fg FREQUENCY - MHz 
Isolation vs. Frequency: ል) Level of 


the f signal fed through the R- and I- 
ports with respect to the level of the f 
signal at the L-port. Data plotted with 
fi level of +13 dBm. B) Level of the 
Ғы signal fed through to the I-Iport with 
respect to the level of the fp signal at 
the R-port. 





1000 
FRF FREQUENCY - MHz 


1500 2000 2500 


CONVERSION LOSS - dB 


Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ordi- 
nate refers to the R-port (fa) with f 
equal to 100 MHz. Data plotted with 
fi level of +13 dBm. 
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W]-M2T/M2TC 









R PORT 


0 






1000 1500 
FREQUENCY - MHz 





2500 


2000 


0 50 


Pre = PE =-10 dBm 
PLO = +13 dBm 
Ң 6 = 500 MHz 


VSWR vs. Frequency: VSWR of the L- 
l- and R-ports in а 50-ohm system with 
fi at +13 dBm. Some variation in the 
R-port VSWR wil occur as a function of 
the L-port frequency. Both R-port and 
l-port VSWR are plotted for i at 500 
MHz. Also shown is the L-port VSWR. 


Two-Tone Intermodulation Performance 





ВЕТ = 1100 MHz 
PRF1 = PRF2 = 0 dBm 
Ң ዕ = 1600 MHz 

{| = 500 MHz ወ 10 dB/div. 


fRF2 = 1110 MHz 


Pig = +16 dBm 


Two-Tone  I/ntermodulation Perfor- 
mance: The photo displays typical rela- 
tive suppresion of 3rd order two-tone 
measurement, with Pepi equal to 
Pero 81 0 dBm. 
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M4A / SMA 


DOUBLE-BALANCED MIXER 
Ф LO \ 10 TO 1500 MHz 

RF 

IF DC TO 1000 MHz 


LO DRIVE +7 dBm (nominal) 

HIGH ISOLATION 35 dB (TYP. 

AVAILABLE IN SURFACE MOUNT 

MIL-M-28837 EQUIVALENT LEVEL SCREENING 
AVAILABLE 


Guaranteed Specifications! 


-54°C to +85°C | Test Conditions 


ің 20 to 600 MHz 
ከ 10 to 800 MHz 
ከ 1 to 200 MHz 


© ¢ ¢ ¢ ¢ 


Characteristics 


SSB Conversion Loss 
and 
SSB Noise Figure (Max.) 


ің 10 to 1200 MHz 
ከ 10 to 1400 MHz 
ከ 1 to 200 MHz 


ің 10 to 1500 MHz 
fj 10 to 1500 MHz 
ከ 110200 MHz 

ከ 1 to 1000 MHz 


Isolation (Min.) 






ከ at R ከ 10 to 600 MHz 
181 

n at H ከ 600 to 1200 MHz 
ከ at | 

ከ at HR ከ 1200 to 1500 MHz 
fL at | 


fR Level = 0 dBm 


Conversion Compression 1.0 dB 
1.0 dB 
Notes: 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. The 
l- Port frequency range extends to DC for phase detection, pulse modulation, or attenuator applications, l-Port VSWR 
degrades from a 50-ohm system at low IF frequencies. 

2. Typical values are measured at +25°C and are not guaranteed. 


Desensitization Level በም Level = -2 dBm 


Absolute Maximum Ratings 


Operating Temperature 


JOU МН u, O uQ Sum a ары каланы e -20°C to +100°C 

2018 T5800 THE T S S ан pun nq iius k ደባን i iR -54°C to +100°C 
1:19 .:181:111:10110.:(:111|.. ынанан o inspire diit Va ынча а reda -65°С to +100°C 
Peak Input Power ....................... +23 dBm at +25°C, derate to +17 dBm at +100°C 
Peak Moui Curent ar ар С кенес бс cain bague brine ins аана анаар навіна ЕЕ 50 mA DC 
Weight МАА: 


2 grams (0.07 oz.) max. 
SM4A: 3 grams (0.11 
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Outline Drawings 
























M 4 A — || — 0.015 + 0.002 (0.38 + 0.05) 
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+.015 (.38) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°С ` 
Conversion Loss 


ТЕГЕНЕ 
ЕЕЕ 1111. 


ው 







. CONVERSION LOSS - dB 


220 1 225 r 9 n BS 


“DRIVE LEVEL - dBm 


Conversion Loss vs. Drive Level: The 
minimum recommended drive level is +5 
dBm. Themaximum recommended drive 
level is +13 dBm. 


0 01020304 05 06 070809 L0 L1 L2 L3 L4 L5 
fg FREQUENCY - GH; 






CONVERSION LOSS - dB 


Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ordi- 
nate refers to the R-port (fa) with f 
Data plotted with 


less than 200 MHz. 
an fL level of +7 dBm. 





о оо Nn осо wn 


CONVERSION LOSS - dB 


0010203040506 070809 101112131415 
ካ FREQUENCY - GH, 

Conversion Loss vs. f / Frequency: Con- 
version loss of the mixer when used in 
an SSB system. The frequency ordi- 
nate refers to the l-port (fj) with fp at 
200 MHz and " swept from 190 to 
1200 MHz. 
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ISOLATION: - 48: 


WJ-M4A/SM4A. 


` - Isolation 














1.5 





p FREQUENCY - "m 


Isolation vs. Frequency: Level of the f 
signal fed through to the R- and l-port 
with respect to the level of the fL signal 
at the L-port. 


297 





M4B / SM4B 


DOUBLE-BALANCED MIXER 


% 


LO 
RF 
IF DC TO 1000 MHz 

LO DRIVE +13 dBm (nominal) 
AVAILABLE IN SURFACE MOUNT 
HIGH ISOLATION 35 dB (ТҮР.) 


\ 10 TO 1500 MHz 


¢ ¢ ¢ ¢ ¢ 


AVAILABLE 
Guaranteed Specifications 12 


Characteristics 


SSB Conversion Loss 
and 
SSB Noise Figure (Max.) 


Isolation (Min.) 
R 
| 

ከ at R 
| 
R 
| 


Conversion Compression 1.0 dB 


Desensitization Level 


Notes: 





‹=| |. je 





MIL—M-—28837 EQUIVALENT LEVEL SCREENING 


-54°C to +85°C | Test Conditions 


ің 10 to 1200 MHz 
{| 10 to 1200 MHz 
ከ 0.4 to 200 MHz 
ің 10 to 1500 MHz 
ከ 10 to 1500 MHz 


fı 0.4 to 200 MHz 
ከ 0.4 to 1000 MHz 


fj 10 to 600 MHz 
fj 600 to 1200 MHz 


fj 1200 to 1500 MHz 


ің Level = +7 dBm 


Level = +5 dBm 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. The 
l-Port frequency range extends to DC for phase detection, pulse modulation, or attenuator applications, l-Port VSWR 


degrades from a 50-ohm system at low IF frequencies. 
2. Typical values are measured at +25°C and are not guaranteed. 


Absolute Maximum Ratings 


Oporating TST JUL III ን ና) ናዓና ананнын -54°C to +100°C 
SOE Tempo l; l uy E ae O Ы “ዓት -65°C to +100°C 
Peak RF Input Power ..................... +23 dBm at +25°C, derate to + 17 dBm at +100°C 
Peak Ihpur CulTantal es UU ፍምን መዳም ።፡?ን፡ инна айный 50 mA DC 


Weight M4B: 2 grams (0.07 oz.) max. 
SM4B: 3 grams (0.11 oz.) max. 


Outline Drawings 


M4B --: ዘፍ-፦ 00150002 (0.38 + 0.06) 
| DIA. TERM 
(8) PLACES. 










0313 
(795 MIN. 


T a - W-J LABEL AREA 
b as 

















0.385 
(9.78) 
i 0.060 RADIUS 
“መሙ --- (4) PLACES 
0.020 MAX. ! 
(4) PLACES 
. BUTT WELD 
~~ (4) PLACES 
_ GLASS INSULATOR 
(4) PLACES 
0.140 "m 
MAX. 0.062 
(3.56) ፦ በ58 
0.100 _, 
(2.34) ጫ. 
—| 9. - 0.050 RADIUS MAX. 
(6.35) EXTERNAL CORNERS 
0350—| 
(8.89) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 


SM4B | 


IDENTIFICATION - ፦ j- mon 
MARK ON THIS Nx т 
SIDE OF PACKAGE Û 








| 

| [፦ 4X 080 
| - |= 4X .125 

—| 2X.350 |— 





Ж 
495 4| 
t. to. +0 
0100 - .0005 














|- 510 — 
| 
| ЕГЕС 
ሀ x 
385 -2Х 055 
Мг n ^ 
3 le 2X 225 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C 


Conversion Loss 


> 


Fp = 1500 MHz at -10 dBm 
ካ = 1530 MHz 
F = 30 MHz 


CONVERSION LOSS - dB 





6 8 10 12 14 16 18 20 
L.O. DRIVE LEVEL - dBm 


Conversion Loss vs. Drive Level: The 
minimum recommended drive level is 
+10 dBm. The maximum recommended 
drive level is +17 dBm. 


















































CONVERSION LOSS - dB 











8 
10 MHz 100 MHz 
FREQUENCY - F 


1000 MHz 
RF 


Conversion Loss vs. Frequency: Con- 
version loss of the mixer when used 
in an SSB system. The frequency ordi- 
nate refers to the R-port (fg) with f 
equal to 30 MHz. Data plotted with an 
f level of +13 dBm. 


Conversion Loss 


oy P| IN 


x 






6 





~ 


FRF = 500 MHz AT -10 dBm 


"0 = 501 TO 1500 MHz at +13 dBm 


0 10 50 100 200 400 600 800 1000 
Fi FREQUENCY - MHz 









CONVERSION LOSS - dB 


1 


Conversion Loss vs. Ғ, Frequency: Con- 
version loss of the mixer when used in 
an SSB system. The frequency ordinate 
refers to the l-port (fl) with fR at 500 
MHz and fL from 501 to 1500 MHz. 


Isolation 


ISOLATION - dB 








0 200 400 600 800 1000 1200 1400 1600 1800 2000 
FREQUENCY - MHz 


Isolation vs. Frequency: Level of the f 
signal fed through to the R- and |-ports 
with respect to the level of the fL signal 
at the L-port. 


W]-MA4B/SM4B 


Two-Tone Intermodulation Performance 





ІҢЕ2 = 500 MHz 
PRF1-= PRF2 = -5 dBm 


fRF1 = 500 MHz 


fL = 1250 MHz PLO = +13 dBm 
{| = 750 MHz ወ 10 dB/div. 


Two-Tone Intermodulation Perfor- 
mance: The photo displays typical 
relative suppression of 3rd order two- 
tone measurement with PRET equal to 
PeR? at -5 dBm. 
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МАС / SM4G 


DOUBLE-BALANCED MIXER 





LO 800 TO 3500 MHz 

RF 800 TO 2400 MHz 

IF DC TO 1500 MHz 

LO DRIVE +7 dBm (NOMINAL) 

HIGH ISOLATION 30 dB (TYP) 

AVAILABLE IN SURFACE MOUNT | 

MIL-M-28837 EQUIVALENT LEVEL SCREENING 
AVAILABLE Ма of. с ee 


(8) PLACES 





Outline Drawings 


Ф% 99 9 9 %% 









Guaranteed Specifications 12 


0.385 
(9.78) | 
Characteristics +25°C | -54°C to +85°C | Test Conditions ий! 
0.020 MAX. ! | 


(4) PLACES ` 
SSB Conversion Loss |7.0 dB | 8.5 dB 9.0 dB {| 800 to 3500 MHz `— ш 
апа ፎ 1300 to 2400 MHz a LASS INSULATOR 
SSB Noise Figure | ከ 10 to 1500 MHz Ле |/ ens 
(Max.) 850 we 0063 
8.0 dB | 9.0 dB 9.5 dB 80010 3500 MHz аа Ww 
fn 800 to 2400 MHz E (635 3 hc EXTERNAL CORNERS 
ከ 10 to 1500 MHz ee 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 


W-J LABEL AREA 





0.060 RADIUS 
(4) PLACES 














Isolation (Min.) 


በ at R 35 dB | 25 dB 23 dB 1. 800 to 2000 MHZ „до 
28 dB | 20 dB 18 dB በ 2000 to 3500 MHz "MAG ea 
ከ at | 25 98 16 dB 16 dB ከ 600 to 3500 MHz IDENTIFICATION BW ровии 


1 PRODUCT 
SIDE OF PACKAGE p А 
АВЕА 


Conversion Compression | 1.0 dB PME. es ің Level = 0 dBm i 
2X .050 




















771 
| | 
Desensitization Level 1.0 dB fg, Level = -2 dBm Жуын 
_ 2X 350 |-- 
Notes: i 
1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. The 455 | ps 
l-Port frequency range extends to DC for phase detection, pulse modulation, or attenuator applications, l-Port VSWR ተ | — 0 
degrades from a 50-ohm system at low IF frequencies. 7 0100-0005 


2. Typical values are measured at +25°C and аге not guaranteed. 


-- 510 n 
_— _. З * 
* ІП К 4Х 150 








385 — — —À 2x 055 
Absolute Maximum Ratings =. TI 
>| = 2X .225 
ЖО Ter с T ЖООК ЛК ИГ ГГ ማላ -54°C to +100°C 21018 (38) UNLESS OTHERWISE РЕСЕ 
Storage ТӨтрегаішге aaa aaa eari L uya ናዓና). Se Qon aae eh -65°C to +100°C 
Peak RF Input Power ...................... +23 dBm at +25°C, derate to + 17 dBm at +100°C 
Pak Input Current at 35 3 ግባና ችኝ ውና ው валада нда ገ. 50 mA DC 


Weight M4G: 2 grams (0.07 oz.) max. 
SM4G: 3 grams (0.11 oz.) max. 


300 WJ Customer Service: 1-800-WJ1-4401 е FAX: 415-813-2758 * e-mail: mw.devices 9 wj.com 


Typical Performance at 25°C 


Conversion Loss 


CONVERSION LOSS - dB 





DRIVE LEVEL -dBm ` 


Conversion Loss vs. Drive Level: The 
minimum recommended drive level is+5 | 
dBm. The maximum recommended drive 
level is +13 dBm. 






JBP "WENN 
ተ ተተ NN 


0.5 1.0 1.5 2.0 2.5 3.0 3.5 
їр FREQUENCY - GHz 


CONVERSION LOS 


Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ordi- 
nate refers to the R-port (fpg) with f, at 
120 MHz and f less than Ғы. Data 
plotted with an fL level of +7 dBm. 


іл 





CONVERSION LOSS - dB 


о co N 


1.0 1.5 2.0 2.5 3.0 
f| FREQUENCY - GHz 


Conversion Loss vs. f | Frequency: Con- 
version loss of the mixer when used in 
an SSB system. The frequency ordinate 
refers to the l-port (የ) with fp at 1.2 
GHz and fi swept from 1.2 to 3.7 GHz. 
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` Isolation 


ISOLATION - dB 


Isolation vs. Frequency: Level of the UR 


signal fed through to the R- and I-ports 
with respect to the level of the fL signal 
at the L-port. 





WJ-M4G/SM4G 
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МАТ / SMAT 


LOAD INSENSITIVE MIXER 
¢ LO ኑ 1ፐር 3400 MHz 
RF 
Ф IF 1 I TO 2000 MHz 
Ф LO DRIVE +10 dBm (NOMINAL) 
@ INSENSITIVE TO SYSTEM MISMATCH 
€ HIGH INTERCEPT +18 dB (TYP) 
@ AVAILABLE ІМ SURFACE MOUNT 
% MIL-M-28837 EQUIVALENT LEVEL SCREENING MAT 
AVAILABLE 
Guaranteed Specifications 1? 
Characteristics Typ. Test Conditions 
SSB Conversion Loss 65 05 | 7545 ከ & fa 5 to 3500 MHz 
and | ከ 1 to 500 MHz 
SSB Noise Figure ከ & fa 1 to 3000 MHz 
(Max.) ከ 1 to 1500 MHz 
ከ & | 1 to 3400 MHz 
ከ 1 to 2000 MHz 
Isolation (Min.) 
ከ at | ከ 10 to 1500 MHz SM4T 
ከ 10 to 3400 MHz 
ከ at R ከ 10 to 1500 MHz 
ከ 10 to 3400 MHz 
ің at | ің 1 to 3400 MHz 





Third-Order Input 
Intercept Point 


+18 dBm | 2000 MHz, +10 dBm 
faq = 1900 MHz at -10 dBm 
fno = 1910 MHz at -10 dBm 
Conversion Compression} 1.0 dB Ға қа ің at +7 dBm 


ከ at +13 dBm 
Desensitization Level 1.0 dB Е КЕЕН 
3 ав 


Third-Order 
Intermodulation 
Suppression Degradation 


ІҢ; at +5 dBm 


If VSWR < 3:1 at I-Port 


Notes: 
1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. 
2. Typical values are measured at +25°C and are not guaranteed. 


Absolute Maximum Ratings 


Operating терете UU rop inen ie cialis EF a idi -54°C to +100°C 
Sira K Ipo a e S arti Oe te ከ ትን ት ee -65°C to +100°C 
Peak Input Power ...................... +27 dBm max at +25°C, derate to + 17 dBm at +100°C 
Peak Ihput оссо ap B Lou Sa goa ሰ iren ኝና dati ig 50 mA DC 
Weight МАТ: 2 grams (0.07 oz.) max. 


SM4T: 3 grams (0.11 oz.) max. 
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(4) PLACES 





Outline Drawings 


— || سه‎ 0015 + 0.002 (0.38 + 0.05) 
| DIA. TERMINALS 
(8) PLACES 








0.313 
(7.95) MIN. 


W-J LABEL AREA 


0.060 RADIUS 
== “-” (4) PLACES 
0.020 MAX. f 


i , BUTT WELD 
(4) PLACES 


_ GLASS INSULATOR 





/ (4) PLACES 
0.140 MAX, «baia 062 
(3.56) | 
қз. (1.57) 
У A ! 
| N 0.050 RADIUS MAX. 
EXTERNAL CORNERS 








DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 


4X 016 + .002 —!!— 
| = 2X 100 
` 


IDENTIFICATION — 
MARK ON THIS ë 


SIDE OF PACKAGE p^ ere 
AREA 




















р, — — 
4 | 
| F Я 4X 080 
| =| e 4x.125 
+] 2x .350 |- 
4: ሜር... 
a 000 
0100 — .0005 
Ë 510 — 
* 4x 150 
385 2X 055 
A 























| ቓ 2X .225 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
1.015 (.38) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C 


Conversion Loss 


CONVERSION LOSS - dB 


RF = 1100 MHz ወ -10 dBm 





4 6 о 40232 14 -16. '165- 20 
LO DRIVE POWER - dBm 


Conversion Loss vs. Drive Level: The 
minimum recommended drive level is +7 
dBm. The maximum recommended drive 
level is +18 dBm. 


CONVERSION LOSS - dB 





2000 3000 4000 


“200 500 1000 
fg FREQUENCY - MHz 


Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in an SSB system. Data plotted for a fj 
of 100 MHz with fL at +10 dBm. 


Isolation 


ISOLATION - dB 





100 200 400 1000 20004000 


2 
0 2 4 10 20 40 
FREQUENCY - MHz 


Isolation vs. Frequency: Level of f 
signal fed through to R- and l-port with 
respect to the level of the f signal at L- 
port. ጸ-| Isolation plotted with fL at 
1500 MHz. 









танкі» лаана | 
"T | HEIL М 















R-PORT - 


2 4 10 20 40 100 200 400 1000 20004000 
FREQUENCY - MHz 





VSWR vs. Frequency: VSWR is the L-, 
|-, and R-ports in a 50 ohm system with 
fL at +10 dBm. R- and l-port VSWR 
plotted with fL at 1500 MHz. 


WJ-M4T/SM4T 


Typical Intermodulation 
Performance 





R 
ይ 


ЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
ЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛІЕІ 





HARMONICS OF ғ 
- N 
E 
ч 
о 
E 
ч 
о 


HARMONICS ОҒ f, 


Test Conditions 
fL - 200 MHz, *10 dBm 
Ғы = 210 MHz, -10 dBm 
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SM4T17 


LOAD INSENSITIVE MIXER 


ቀ LO \ 1 TO 3400 MHz 

RF 

IF  1ፐ02000 MHz 

LO DRIVE: +17 dBm (NOMINAL) 

INSENSITIVE TO SYSTEM MISMATCH 

HIGH INTERCEPT: +24 dBm (TYP) 
MIL-M-28837 EQUIVALENT LEVEL SCREENING 





¢ 9 ¢ ¢ ¢ 


Outline Drawing 














AVAILABLE 
SM4T1 7 4X oo. ና 
"— арон ሽ። 8188 
Guaranteed Specifications! some Pir Aaron 
Characteristics -54°C to +85°C | Test Conditions 2% rd dae 
ЕГЕ 
| ; 
SSB Conversion Loss} 6.5 dB | 7.5 dB ከ & fp: 5 to 1000 MHz Oy ን d 
and ከ 1 to 500 MHz КЕ 
SSB Noise Figure ከ & fg 1 to 3000 MHz Ты 
(Мах.) ከ 1 to 1500 MHz Wr 
fL & fR 1 to 3400 MHz EUN +} аж 
{| 1 to 2000 MHz ж — ass 
25.8 | | | 
Isolation (M | n. ) DIMENSIONS E ҮЛЕСТЕН 
ከ at | ከ10 to 1500 MHz +.015 (.38) UNLESS OTHERWISE SPECIFIED 
ከ 10 to 3400 MHz 
ከ at R ከ 10 to 1500 MHz 
fj 10 to 3400 MHz 
ің at | ің1 to 3400 MHz 
Third-Order Input ከ 2000 MHz, +17 dBm 
Intercept Point +24 dBm fry =1900 MHz, +10 dBm 
fno 21910 MHz, +10 dBm 
Conversion ің at +13 dBm 
Compression 1.0 dB ከ at +17 dBm 
Third-Order 3 dB If VSWR < 3:1 at l-Port 
Intermodulation 
Suppression 
Degradation 
Notes: 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. 
2. Typical values are measured at +25°C and are not guaranteed. 


Absolute Maximum Ratings 


rupe hii M" —— -54°C to +100°C 
Giorand TO pO US uuu а оиноо AD ана a ፡፣፡፡፡ -65?C to +100°C 
Peak IHSUEPDWOR Loi обмен cd do pev ቸቸ +27 dBm at +25°C, +23 dBm at +100°C 


Weight M4T17: 3 grams (0.11 oz.) 
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МАТН / SM4TH 


LOAD INSENSITIVE MIXER 


% 


LO 

RF 

IF 1 TO 2000 MHz 

LO DRIVE: +23 dBm (NOMINAL) 

INSENSITIVE TO SYSTEM MISMATCH 

HIGH INTERCEPT +29 dBm (ТҮР) 

AVAILABLE IN SURFACE MOUNT 

MIL-M-28837 EQUIVALENT LEVEL SCREENING 
AVAILABLE 


Guaranteed Specifications! 


-54°C to +85°C | Test Conditions 


\ 1 TO 3400 MHz 


ቆቀቀቀቀቀ 


Characteristics 


SSB Conversion Loss} 7.0 dB | 8.0 dB 8.3 dB {| & fg: 5 to 2000 MHz 
and fj 1 to 500 MHz 
SSB Noise Figure 9.0 dB 110.5 dB 10.8 dB fj ል fq 1 to 3400 MHz 
(Max.) ከ 1 to 2000 MHz 


Isolation (Min.) 


ከ at | ከ 10 to 1500 MHz 
ከ 10 to 3400 MHz 

ከ at R ከ 10 to 1500 MHz 
ከ 10 to 3400 MHz 

ің at | ің1 to 3400 MHz 





Third-Order Input ዘ 1900 MHz at +23 dBm 


Intercept Point +29 dBm їңї = 2000 MHz, 
fno = 2010 MHz, 
both at 0 dBm 

Conversion ің at +17 dBm 

Compression 1.0 dB ከ at +23 dBm 


Desensitization Level | 1.0 dB пзи ің at +15 dBm 


Third-Order 3 dB If VSWR < 3:1 at l-Port 
Intermodulation 

Suppression 

Degradation 


Notes: 
1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. 
2. Typical values are measured at +25°C and are not guaranteed. 


Absolute Maximum Ratings 


Operating Temperature ....................... 00 een -54°C to +100°C 
Storage Temperature .......................... ግ ም келеке ስምም -65"ር to +100°C 
РёаК Input FONE ©... э. ы መዳንም +27 dBm at +25°С, +23 dBm at +100°C 


Weight M4TH: 2 grams (0.07 oz.) Max. 
5МАТН: 3 grams (0.11 о2.) Max. 
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Outline Drawings 


M4TH ج‎ | 0.015 £ 0.002 (038 + 0.05) 
| DIA. TERMINALS 
! በ) PLACES 










! 
0.313 
(795) MIN. 





W-J LABEL AREA 


0.060 RADIUS 
(4) PLACES 


< 








0.020 MAX. ! 


Dur BUTT WELD 
(4) PLACES 


GLASS INSULATOR 
(4) PLACES 





0.140 Б? 


ዒ 
2%. 0.050 RADIUS МАХ. 


EXTERNAL CORNERS 











DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 


SM4TH 

4X 016 + 002 >l 
ІҢ ре 2X 100 
NLO 


IDENTIFICATION — 
NTHI N 


PRODUCT 
SIDE OF PACKAGE p IDENTIFICATION 
AREA 








, 
2X .050 





| 
D 4X .080 
+ 4X 125 


ү 





_ 2X .350 


-— 


























2) le 2X .225 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
3.015 (.38) UNLESS OTHERWISE SPECIFIED 
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Typical Performance a2 WJ-M4TH/SM4TH_ 


Conversion Los vs. Frequency. л, qs | E eel 





к í men 1085-48. 


ЕЗ 700 1% 1400 1750 2100: 2450 2800 3150 3500 
RF FREQUENCY = Miz 


CONVERSION LOSS - 48 





— 
e 


2075 2225 2375 2525 2675 2825 2975 3125 3275 3425 
RF FREQUENCY - MHz 
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SM6D 






















DOUBLE-BALANCED MIXER 

ы a 0.05 TO 200 MHz 

€ IF DC TO 200 MHz 

@ LO DRIVE +7 dBm (NOMINAL) 

@ AVAILABLE ІМ SURFACE MOUNT 

@ HIGH ISOLATION 45 dB (TYP) | | 

@ MIL-M-28837 EQUIVALENT LEVEL SCREENING Outline Drawings 

AVAILABLE ll im 4X .016 + .002 =| = 

Guaranteed Specifications! со ስርየ ዘባይ ን mon 

Characteristics Test Conditions rcs am 

SSB Conversion Loss | 5.5 dB | 6.5 dB 70dB jf, fp & fy 0.2 to 50 MHz б Жел a 
апа 7.5 08 | 8.0 dB 8.5 dB fL fp & fı 50 to 200 MHz E massa 

Noise Figure (Max.) | 8.0 dB | 8.5 dB 9008 |fj,fg & f 0.05 to 0.2 MHz መ 


Isolation (Min.) 














ከ at R ከ 0.05 to 30 MHz E ‚ «9 
ከ at | n ——p 95 
ከ at R ከ 30 to 200 MHz Peek ወ 
fL at | DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 
Notes: 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. The 
I-Port frequency range extends to DC for phase detection, pulse modulation, or attenuator applications, I-Port VSWR 
degrades from a 50-ohm system at low IF frequencies. 

2. Typical values are measured at +25°C and are not guaranteed. 


Absolute Maximum Ratings 


Operating Temperaturo” L... ዓን ዓዱ кке не. -54°C to +100°C 
Storage TODOS. iskan ae askan ገገ. ዓን ምም -65°C to +100°C 
Реак INDORE POWOE.. uou енна нанне неран ae a E ES AS e ን ን ን ን ምም +17 dBm 
Peak Input Current at 25°C ll lll a ናና nh en n se Танаа ваннньне ተ ው 50 mA DC 
*For input signals below 100 kHz, the temperature range is -20°C to +100°C. Schematic Diagram 


Weight SM6D: 2.5 grams (0.9 о2.) max. 
SM6D - surface mount version available only. 
Ë ó ; ፡ 
d r5 | 4 8 
L R 


THE | -PORT IS FORMED BY EXTERNALLY CONNECTING PINS 2 AND 
6 TOGETHER AND PINS 3 AND 7 TOGETHER. BEST PERFORMANCE 
IS OBTAINED BY GROUNDING THE 2, 6 SIDE. 
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Typical Performance at 25°C 


Conversion Loss 


eo ee ር... 
ከ መመ ТРЕЕ 


CONVERSION LOSS - dB 





4 = 0 2 4 6 8 10 12 14 
LO DRIVE LEVEL - dBm 


Conversion Loss vs. LO Drive Level: 
Conversion loss in an SSB system as a 
function of drive level (fj. level), with 
fL and fp at approximately 50 MHz and 
Ғы level at -20 dBm. 
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Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ordi- 
nate refers to the inputs fy and Ғы with 
f at 20 MHz. 


WJ Customer Service: 1-800-WJ1-4401 * FAX: 415-813-2758 * e-mail: mw.devices @ wj.com 


ISOLATION - dB 


Isolation 
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Isolation vs. Frequency: Level of the f 
signal at the R- and l-port with respect 
to the available power of +7 dBm from 
a bO-ohm source used for fi. 


WJ-SM6D 
Harmonic Intermodulation Products ` 


SINGLE-TONE INTERMODULATION DISTORTION 





HARMONICS OF 1; 


HARMONICS OF f, 


0.05-200 MHz 
CLASS | MIXER 


fp = 49 MHz (а —10 dBm 
ዚ = 50 MHz 

ዚ = +10 dBm 

f, = +7 dBm 
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M6D-50 


DOUBLE-BALANCED MIXER 


ቀ LO ፄ 0.05 To 200 MHz 
RF 


Ф IF DC TO 200 MHz 

€ LO DRIVE «7 dBm (NOMINAL) 

€ HIGH ISOLATION 45 dB (TYP) 

€ МІ.-М-28837 EQUIVALENT LEVEL SCREENING 
AVAILABLE 


Guaranteed Specifications! 


тм 54°C to 485°C to +85°C | Test Conditions 


Characteristics 


SSB Conversion Loss | 5.5 dB 7.0 dB fj & fa 0.2 to 50 MHz 
and ከ DC to 50 MHz 
SSB Noise Figure 7.5 dB |8.0 dB 8.5 dB fL, ÍR & fj 50 to 200 MHz 
(Max.) 8.0 dB |8.5 dB 9.0 dB f, fg & fj 0.05 to 0.2 MHz 


Isolation (Min.) 






ከ at R fj 0.05 to 30 MHz 
fL at I 
ከ at R ከ 30 to 200 MHz 
fL at | 

Notes: 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. The 
l-Port frequency range extends to DC for phase detection, pulse modulation, or attenuator applications, l-Port VSWR 
degrades from a 50-ohm system at low IF frequencies. 

2. Typical values are measured at +25°C and are not guaranteed. 


Absolute Maximum Ratings 


Operating Temperature ..................... eene enn -54°C to +100°C 
Storage Temperature .................. nennen а ааа еее ен. -65°C to +100°C 
Peak Input POWer................... esee eene nennen nennen nennen nennen enne nnn nenne nennen +17 dBm 
Peak Input Current at 25°C...................... 4.00.6060 те са е ее ее. 50 mA DC 


Weight M6D-50: 5.0 grams (0.18 02.) max. 
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Outline Drawings 








M6D-50 | 036 
(9.73) 
| 0.783 | 
(19.89) 
| 0.185 + 0.020 
5201 (4.70 + 0.51) 
(5.08) ፥ 
! 
0.030 + 0.002 „|| t 
(0.76 + 0.05) 
8) PIN 
0.200 + 0.010 


(5.08 + 0.25) 







PIN 1 постое 
COLOR BEAD) 








— — 0.200 + 0.010 
dapi (5.08 + 0.25) 
(2.34) — 
0.400 +0. RF 
(10.16 + 0.25) 
0.600 + 0.010 
0.092 > | 15.24 + 0.25 
(2.34) ( ) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 


Schematic Diagram 


ES 


THE | -PORT IS FORMED BY EXTERNALLY CONNECTING PINS 2 AND 
6 TOGETHER AND PINS 3 AND 7 TOGETHER. BEST PERFORMANCE 
15 OBTAINED BY GROUNDING THE 2, 6 SIDE. 
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Typical Performance at 25°С 


Conversion Loss. . 





`. CONVERSION —— 
[055 - dB 


LO DRIVE LEVEL -dBm ` 


Conversion Loss vs. LO Drive Level: 


The minimum recommended. drive level 


is 0 dBm: The maximum recommended 
drive level is +13 dBm. | | 
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CONVERSION LOSS - dB 






Conversion Loss vs. Frequency): Con- 
version loss of the mixer when used in 
an SSB system. ፐከፀ frequency ordinate 
refers to the R-port (fg) with fj equal 
to 1 MHz, 20 MHz and 200 MHz. Data 
plotted with an fj level of +7 dBm. 
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- CONVERSION LOSS — dB 


ONVERSION LOSS — dB 


Conversion Loss 
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a LO DRIVE +2 dBm 
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ЇЙЇ TIE TU ІШ 


0.01 0.1 1 
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Conversion Loss vs. Frequency? : Con- 


version loss of the mixer when used in 


_ an SSB system. The frequency ordinate 


refers to the R-port (Ғы ) with fi equal 
to 200 MHz. Data sida with an fL 
level of +2, 0, -3 dBm. 
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Conversion Loss vs. Frequency? : Con- 

version loss of the mixer when used in 

an SSB system. The frequency ordinate 

refers to the R-port (fa) with f| equal 

to 1 MHz. Data loned, with an f level 
of +2, 0, -2 dBm. 
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ISOLATION — dB 
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Isolation 
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ISOLATION -dB - 


Isolation vs. Frequency: Level of the f 
signal fed through to the R- and I-ports 
with respect to the level of the fj signal 
at the L-port. 
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M6E-50 


DOUBLE-BALANCED MIXER 


ቆ LO 
HF 

Ф IF DC TO 500 MHz 

€ LO DRIVE +7 dBm (NOMINAL) 

€ HIGH ISOLATION 40 dB (ТҮР.) 

€ МІ-М-28837 EQUIVALENT LEVEL SCREENING 


| 5 TO 500 MHz 





AVAILABLE Outline Drawings 
| M6E-50 e 
Guaranteed Specifications! mu m. 





Characteristics -54°C to +85°C | Test Conditions Lies jE 
8L T 


t 










SSB Conversion Loss | 6.5 dB | 7.0 dB 7.5 dB ከ & fp fj 10 to 100 MHz 0090 +0002 |. "EE М 
and ዘ 8 fg 100 to 200 MHz ee ба, 
SSB Noise Figure 7.5 dB| 8.0 dB 8.5 dB ከ 10 to 200 MHz PN (CONTRASTING E soil 
ы, fL & fg 5 to 500 MHz oN F 
~ — 0.200 + 0.010 


8.5 dB|9.0 dB 9.0 dB fj 0.5 to 500 MHz 


(5.08 + 0.25) 











(2.34) 
, 

I 0.400 + 0.010 RF 
Isolation (Min.) и 0.00 +0010 
ከ at R 50 dB | 40 dB ከ 5 to 50 MHz ል тл, 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 
ከ ል! | 45 dB 35 dB +.015 (.38) UNLESS OTHERWISE SPECIFIED 


f at R 35 dB | 30 dB { 50 to 500 MHz 
fj atl 30 dB | 25 dB 





Notes: 

1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. The 
I-Port frequency range extends to DC for phase detection, pulse modulation, or attenuator applications, l-Port VSWR 
degrades from a 50-ohm system at low IF frequencies. 

2. Typical values are measured at +25°C and are not guaranteed. 


Schematic Diagram 


Absolute Maximum Ratings 


Operating Temperature ................ Шаа... -54"ር to +100°C 2 2 S : 
Storage Temperature ................. ን ን ግ ን ገ ን ን ዓካ ስው -65°C to +100°C | 
Peak Input Power....................... ግ ግ ግ ን кке нее ке нее кел ስ ӨӨ +17 dBm 
1:5 4 8 
L R 


Peak Input Current at 25°C ..........................0000 0000 еее еее еее еее кене нн. 50 mA DC 


THE | -PORT IS FORMED BY EXTERNALLY CONNECTING PINS 2 AND 


j -50: 6 TOGETHER AND PINS 3 AND 7 TOGETHER. BEST PERFORMANCE 
Weight МбЕ-50: 5.0 grams (0.1 8 02.) max. 15 OBTAINED BY GROUNDING THE 2, 6 SIDE. 
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UUNVERSION 


| Typical Performance at 25°C | 


Conversion Loss 


LOSS -- dB 


CONVERSION LOSS — dB 
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LO DRIVE LEVEL - dBm 


Conversion Loss vs. LO Drive Level: — — 


Conversion Loss in an SSB System as a 
function of drivel level "| level). The 
minimum recommended drive level is 
O dBm. The maximum drive level 5 
+13 dBm. 


e 





7 
8 
1 


FREQUENCY — MHz 


Conversion Loss vs. Frequency: Con- 
version loss of the mixer when used in 
an SSB system, The frequency ordinate 
refers to the R-port (fg) with fj equal 
to 200 MHz. Data plotted with an fL 
level of +2, 0, -3 dBm. 
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0 50 200 500 900 
FREQUENCY — MHz 


Isolation vs. Frequency: Level of the f 
Signal fed through to the R- and I-ports 
with respect to the level of the f, signal 
at the L-port. 
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M6EH 





DOUBLE-BALANCED MIXER 

* LO 5 TO 750 MHz 

%Ф RF 5 TO 500 MHz 

Ф IF DC TO 500 MHz 

€ LO DRIVE «20 dBm (NOMINAL) 

€ HIGH INTERCEPT POINT (+28.5 dBm TYP). 

ቀ HIGH ISOLATION 45 dB (TYP) 

€ MIL-M—28837 EQUIVALENT LEVEL SCREENING Outline Drawings 
AVAILABLE M6EH Соо] 

wel 


Guaranteed Specifications! 
Y 0.185 + 0.020 


020 - (4.70 + 0.51) 
Characteristics Typ. +25°C | -54°C to +85°C | Test Conditions ae | መ 
0.030 + 0.002 ` 


(0.76+0.05) - ዘድ 


SSB Conversion Loss | 8.5 dB | 7.0 dB 7.3 dB fL, fg, fj 10 to 100 MHZ TS VEE 






NO CONNECTION 









and "GNE S | 
SSB Noise Figure 6.0 dB | 7.5 dB 7.8 dB fL, fR= 100 to 250 MHz 
(Max.) fj = 10 to 250 MHz I 
6.5 05 | 8.5 dB 8.8 dB ከ 5 to 750 MHz ወመ x 
fg 510 500 MHz eme 
ከ 0.5 to 500 MHz 0092 ا‎ — 5248028 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 


Isolation (Min.) 


ከ at R ከ = 5 to 200 MHz 
{| = 200 to 500 MHz 
{| = 500 to 750 MHz 
ከ atl fL = 5 to 200 MHz 
{| = 200 to 500 MHz 
ከ = 500 to 750 MHz 
Conversion 


Compression fR = +13 dBm 
f = +20 dBm 

Schematic Diagram 
Third-Order Input f 300 MHz +20 dBm 


Intercept Point R4 250 MHz 0 dBm 


fn, 260 MHz 0 dBm 
2 
Notes: : | 
1. Measured in а 50-ohm system with nominal LO drive and downconverter application only unless otherwise specified. 9 

The I-Port frequency range extends to DC for phase detection, pulse modulation, or attenuator applications, І-Рогі VSWR 

degrades from a 50-ohm system at low IF frequencies. 

L. Š 4 8 
L R 





2. Typical values are measured at +25°C and are not guaranteed. 


THE ! -PORT IS FORMED BY EXTERNALLY CONNECTING PINS 2 AND 


Absolute Maximum Ratings 6 TOGETHER AND PINS 3 AND 7 TOGETHER. BEST PERFORMANCE 


IS OBTAINED BY GROUNDING THE 2, 6 SIDE. 


Operating Тетрегашге LIU LIST ምም ምግም -54°C to +100°C 
Storage [ODDO IDEO. T ULU ገቸ II ዓቀን ናና. ክም ንት -65°C to +100°C 
РЕЗ ТОРОО. UU авес ን ን ገባ» ው ገ ገ ምም ንን ም кабтй +26 dBm 
Peak Inbut Current at 2876....:;........22. ыл. ексе aoa чайна нана ca au 100 mA DC 


Weight M6EH: 5.0 grams (0.18 oz.) max. 
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Typical Performance at 25°C 


CONVERSION LOSS - dB 





26 28 


10 12 14 16 18 20242 24 
LO DRIVE POWER - dBm 


Conversion Loss vs. LO Drive Level: 
The maximum recommended drive level 
is+26dBm. Theminimumrecommended 
drive level is +17 dBm. 
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Typical Two-Tone Intermodulation 
Performance: 
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M6R 


DOUBLE-BALANCED MIXER 


LO 10 TO 1200 MHz 

RF 10 TO 1000 MHz 

IF DC TO 1000 MHz 

LO DRIVE +7 dBm (NOMINAL) 

HIGH ISOLATION 40 dB (TYP) 

MIL-M-28837 EQUIVALENT LEVEL SCREENING 





¢ ¢ ¢ ¢ ¢ ¢ 


Outline Drawings 








AVAILABLE 
a ዶዬ š 1 2 M6R кл QAM dai. 
Guaranteed Specifications jos 
" ፳፪ 
(6.35) 
| 
Characteristics -54°C to +85°C | Test Conditions E 1|. litt 5:8 DA LEADS 
868 0.360 | 
tt] guage 
SSB Conversion Loss ің 20 to 600 MHz 
and በ 10 to 1000 MHz 
SSB Noise Figure fj 1 to 500 MHz 
(Max.) ің 10 to 1000 MHz 
fj 10 to 1200 MHz 
fj 1 to 200 MHz 
fj 1 to 1000 MHz 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ 015 (38) UNLESS OTHERWISE SPECIFIED 
Isolation (Min.) 
ከ at R : 
ከ at | fj, 10 to 100 MHz 
ከ at R 
fs at 1 ከ 100 to 500 MHz 
fL at H 
fj at | ከ 500 to 1000 MHz 
. Conversion Compression | 1.0 dB ің Level = 0 dBm 
ከ Level = +7 dBm 
Desensitization Level 1.0 dB ШК ИЕН 5 Level = -2 dBm 
Notes: 
1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. The 
l-Port frequency range extends to DC for phase detection, pulse modulation, or attenuator applications, l-Port VSWR 
degrades from a 50-ohm system at low IF frequencies. 
2. Typical values are measured at +25°C and are not guaranteed. 
Absolute Maximum Ratings 
Operating 88(:|((19.|፣:(1|(- አይች ዳር ግ ያ ግ се еее кекке кен ው -54°C to +100°C 
Storage Temperature....................... ገ ገ ገ ገ ገ ሳን ን ስ ስ ен ен енен -65°C to +100°C 
Peak AF Inpüt Power at............................ +23 dBm at +25°C, derate to +17 dBm +100°C 
Peak Input Current at 25°C................... U. 50 mA DC 


*For input signals below 20 MHz, the temperature range is -20°C to +100°C. 


Weight M6R: 2 grams (0.07 oz.) max. 
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Typical Performance at 25°C 


Conversion Loss . 





x LO DRIVE LEVEL - dBm 


Conversion Loss vs. Drive Level: The 
minimum recommended drive level is +4 
dBm. The maximum recommended 
drive level is +13 dBm. 


CONVERSION LOSS - dB 


fp FREQUENCY - GHz 


Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ordi- 
nate refers to the R-port (fa) with f at 
30 MHz. Data plotted with an fL level 
of +7 dBm. 





Conversion Loss 


хл 


. CONVERSION LOSS - dB 


f, FREQUENCY - GHz 


Conversion Loss vs. f j Frequency: 


Conversion loss of the mixer when used 
in an SSB system, The frequency ordi- 
nate refers to the l-port (fj). 


VSWR 







R-PORT 0. 1 TO 1 GHz 





I-PORT 0.1 TO 1 GHz 


Reflection Coefficient vs. Frequency: 
Reflection coefficient of the L-, |- and 
R-ports in a 50-ohm system with fi at 
+/ dBm. R- and l-port reflection coef- 
ficient is plotted for f, at 0.5 MHz. 
Also shown is the L-port VSWR. 


Isolation 





REFLECTION 
COEFFICIENT 





ዘ FREQUENCY - GHz 


Isolation vs. Frequency: Level of the f 
signal fed through to the R- and I-ports 
with respect to the level of the fL signal 
at the L-port. 
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MeV / SM6V 


DOUBLE-BALANCED MIXER 


LOY o4TO 500 MHz 

IF DC TO 500 MHz 

LO DRIVE +7 dBM (NOMINAL) 

AVAILABLE IN SURFACE MOUNT 

HIGH ISOLATION 50 dB (TYP) 

MIL-M-28837 EQUIVALENT LEVEL SCREENING 
AVAILABLE MeV 





¢ © ¢ ¢ ¢ ¢ ¢ 











Guaranteed Specifications!” E 


| 
Characteristics -54°C to +85°C | Test Conditions 01% TT 1 648) DIAS LEADS 
| OT ከል SE 
(9.144) 


SSB Conversion Loss 6.0 dB | 6.5 dB 7.0 dB fL fg af) 1 to 200 MHz 
and 7.0 dB | 7.5 dB 8.0 dB ከ ÎR af) 0.4 to 500 MHz 
SSB Noise Figure (Max.) 


Isolation (Min.) 








ከ at R fj 0.4 to 60 MHz 

Lat | DOE NS EE 
fi at R fj 60 to 500 MHz ru 

fj at | 


SM6V 


4X .016 + .002 “ተ 
Conversion Compression | 1.0 dB fr Level = 0 dBm IDENTIFICATION ~ |+ p mot 
fL Level = +7 dBm SIDE OF PACKAGE = IDENTIFICATION 


































ЖАҒЫН ሪ 
Desensitization Level 1.0 dB fR, Level = -2 dBm ማቼ Ru vr 
| . — 4Х 125 
Notes: А 2X .350 |— 
| 
1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. The 45 , атта 
I-Port frequency range extends to DC for phase detection, pulse modulation, or attenuator applications, I-Port VSWR n |. ናም 
degrades from a 50-ohm system at low IF frequencies. 0100 - .0005 
2. Typical values are measured at +25°C and are not guaranteed. | Hs 
|- 510 - 
; | ፪ 4X 150 
Absolute Maximum Ratings i сањ 
А > + 2X 225 
Operating Temperature” ....................... eene sanenê nee -54°C to +100°С m 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
Storage Temperature....................... u ...................... U... ገገገ -65°C to +100°C шайына ከ ን. 
Peak RF Input Power at ...................... +23 dBm at +25°C, derate to +17 dBm +100°C 
Peak Input Current at 25°G`-............... u... u... u onek naêne anes 50 mA DC 


*For input signals below 1 MHz, the temperature range is -20°C to +100°C. 


Weight M6V: 2 grams (0.07 oz.) max. 
SM6V: З grams (0.11 oz.) max. 
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Typical Performance at 25°C 


Conversion Loss . 


| 5 БЕ 

со. 

59 

иу 6 

= fp@6OMHz ^. — 
ж. Л @ 63 MHz 

S eT ИП, 
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Q 

8 es 





` LO DRIVE LEVEL - dBm ከ 


Conversion Loss vs. Drive Level: The 
minimum recommended drive level is +4 
dBm. The maximum recommended 
drive level is +13 dBm. 


CONVERSION LOSS - dB 


fg FREQUENCY - MHz 


Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ordi- 
nate refers to the R-port (fg). Data 
plotted with an f. level of +7 dBm, f 
at 50 MHz. 
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CONVERSION LOSS - 48 








E Conversion Loss 


` 


со 


01 ' 1 10 100 1000 


f, FREQUENCY - MHz 


‘Conversion Loss vs. f у Frequency: 


Conversion loss of the mixer when used 
in an SSB system. The frequency ordi- 
nate refers to the |-port (fj). 


VSWR 


R-PORT 100-500 MHz 


1-РОКТ 100-500 MHz 


100 100 





-90° 


Reflection Coefficient vs. Frequency: 
Reflection coefficient of the L-, |- and 
R-ports in a 50-ohm system with fL at 





W]-M6V-SM6V ` 
Isolation 


70 


ይ 4 6 


ISOLATION - dB 


& 





ዘ FREQUENCY - MHz 


Isolation vs. Frequency: Level of the f 
signal fed through to the R- and I-ports 
with respect to the level of the f| signal 
at the L-port. 


ዴጋ L-PORT 100-500 MHz 


+7 dBm. R- and l-port reflection coef- 
ficient is plotted for f at 250 MHz. 
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M8H-3 / M8HC-3 


DOUBLE-BALANCED MIXER 

















Ф LO 2.0 TO 6.0 GHz 
Ф RF 3.7 TO 4.2 GHz 
€ IF DC TO 2000 MHz 
Ф LO DRIVE +7 dBm (NOMINAL) 
@ HIGH ISOLATION 40 dB (TYP) 
ቀ MIL-M-28837 EQUIVALENT LEVEL SCREENING cilio Dust 
AVAILABLE 
EE Ra 
Guaranteed Specifications! ЕЛІ mn 


p !| a" 3 .020 (.51) 


2200 1608) | 
ото 69) | 
Characteristics Typ. |+25°C | -54°C to +85°C | Test Conditions | | „| зше on 
ЕН 


SSB Conversion Loss | 5.0 dB |7.0 dB 7595 - | fg =3.7 to 4.2 GHz К Sellen 

and ከ = 2.0 to 6.0 GHz ። н 

SSB Noise Figure (Max.) ከ = 30 to 2000 MHz pikes —RF PORT 
Ж 0.038 (0.97) / 


67; 0029074 / 



















Isolation (Min.) IF PORT AS 45 £9 REF. 
fj at R 42 dB | 32 dB 3048: |% 2.0 to 4.0 GHz Тат 
37 ав |25dB | 2398 |4 4.0to 6.0 GHz ` 
fj at | 21dB |16 dB 14 dB fj 2.0 to 6.0 GHz 015 (38 UNLESS OTHERWISE SPECIFIED 


Conversion Compression | 1.0 dB ің Level = 0 dBm M8HC-3 
ከ Level = +ያ dBm 
IDENTIFICATION (1778 1025) 
Desensitization Level 1.0 dB ME E fn, Level = 2 dBm io e 
| x | x 


Third-Order Input +13 dBm ከ = +7 dBm 
Intercept Point 






0700 + 0.010 
(1778 + 0.25) 


Notes: MOUNTING HOLES 








1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. The I Hip Lo ብ 
l-Port frequency range extends to DC for phase detection, pulse modulation, or attenuator applications, l-Port VSWR SMA JACK (FEMALE) (4.57 + 0.75) DEEP — 
degrades from a 50-ohm system at low IF frequencies. (3) PLACES ገች 

2. Guaranteed conversion loss values for M8HC-3 are 0.5 dB worse than values listed and guaranteed over 0°C to 50°C 
temperature range only. 

3. Typical values are measured at +25°C and are not guaranteed. 

Absolute Maximum Ratings DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (38) UNLESS OTHERWISE SPECIFIED 

Operating TEMPeSrature............ccccsscnscccccssssnsnnsersessasestentesassseceosesrcenenee -54°C to +100°C 

Storage TOMO ааьан ዓን ገዳ ግን ን. -65°C to +100°C 

Peak RF Input Power at...................... +23 dBm at +25°C, derate to +17 dBm +100°C 
Реак Input Curent al ZO ኝና ገን is ጎሪ ቀ. ቄን ከተ 50 mA DC 
Weight M8H-3: 2 grams (0.07 oz.) max. 


M8HC-3: 22 grams (0.78 oz.) max. 
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Typical Performance at 25°C 


Conversion Loss 





со 

© 40 

2 

2 45 

5 

55.0 ! 

ш fg = 4.0 GHz 
i ` fl 20.9 GHz 

2 55 І 

e 


2 4 6 8 10 
LO DRIVE LEVEL - dBm 


Conversion Loss vs. Drive Level: The 


minimum recommended drive level [5 +4 
dBm. This level has been established on 
the premise that a lower drive level will 
degrade the conversion loss and noise 
figure over the full temperature and fre- 
quency range. | 


The maximum recommended drive level 
is +11 dBm. This upper level has been 
established by the desire to avoid a seri- 
ous increase in noise figure and a loss of 
isolation. 


CONVERSION LOSS - dB 


Conversion Loss 


8 = 2.75 GHz 
fg = 3.7 - 4.2 GHz 





0.95 1.05 1.15 1.25 1.35 145 


IF FREQUENCY - GHz 


Conversion Loss vs. f, Frequency: Con- 


version loss the mixer when used in an 
SSB system, The frequency ordinate re- 
fers to the l-port (fj) with fL at 2.75 
GHz and fg swept from 3.7 to 4.2 GHz. 


Isolation ` 


ISOLATION - dB 





LO FREQUENCY - GHz 


Isolation vs. Frequency: Level of the f 
signal fed through to the R- and I-ports 
with respect to the level of the f, signal 
at the L-port. 


WJ-M8H-3/M8HC-3 





2 3 4. 5 6 
LO FREQUENCY - GHz 


R-PORT VSWR 





35 36 37 38 39 40 41 42 43 44 
RF FREQUENCY - GHz 


--. 
e 


1-PORT VSWR 
ኮን 
= 


0 05 1.0 15 2.0 
IF FREQUENCY - GHz 
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M8H-7 / M8HC-7 


DOUBLE-BALANCED MIXER 





LO 2.0 TO 6.0 GHz 
RF 2.4 TO 6.0 GHz 
IF DC to 2000 MHz 
LO DRIVE +7 dBm (NOMINAL) 
HIGH ISOLATION 40 dB (ТҮР) 


MIL—M-28837 EQUIVALENT LEVEL SCREENING 
AVAILABLE | | Outline Drawings 





ቆቀቀቀቀቀ 


0454 (1153) 
0445 (11.30) 





lbs M8H-7 . 
Guaranteed Specifications!*/3 vin 


| 02% (6.10) 22% 22095 (89 

š : "Ji PA . 4 020 (51) 
Characteristics Typ. | +25°C | -54°C to +85°C | Test Conditions m unes | 

0.019 (0.48) DIA. 









































| =< 0116 (041) (4) PINS 
SSB Conversion Loss | 5.0 dB ің 3.7 to 4.2 GHz Е 290 0220 T5 
and ከ 2 to 6 GHz 
SSB Noise Figure ከ 30 to 2000 MHz HESS 
(Max.) 7.0 dB fg 2.4 to 6 GHz x мо 
ከ 2 to 6 GHz ወዜ 
ከ 30 to 2000 MHz / wenn J 
Isolation (Min.) шеш N / 
L to R 42 05 | 32 dB 30 dB ከ 216 4 GHz 
| 37 dB | 25 98 23 dB ከ 4 to 6 GHz ч (Т5 (38) UNLESS OTHERWISE SPECIFIED 
L to | 21dB | 16 dB 14 dB ከ 2 to 6 GHz 
! M8HC-7 
Conversion 1.0 dB ің Level 0 dBm 
Compression ከ Level +7 dBm PRODUCT በ728 በመ) 
ር” 686 


R2 Level = 2 dBm 






Desensitization Level | 1.0 dB 





Third-Order Input +13 dBm ከ = +7 dBm m 
78 t 0. 
Intercept Point 
SRE 
Notes: ቕን ረ 2-56 UNC-3B x 0.180 + 0.030 
1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. SMA JACK (FEMALE) ከ) PLACES DEEP 
The I-Port frequency range extends to DC for phase detection, pulse modulation, or attenuator applications, I-Port VSWR (3) PLACES 


degrades from a 50-ohm system at low IF frequencies. 

2. Guaranteed conversion loss values for M8HC-7 are 0.5 dB worse than values listed and guaranteed over 0°C to 50°C 
temperature range only. 

3. Typical values are measured at +25°C and are not guaranteed. 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 


Absolute Maximum Ratings 


Operaitg TempofBbUlb.... usse ክን aasawa -54°C to +100°C 
Storage Tore a Ufo... cras cese pedis xa io ና da Gua n ssp vu ck nd acqui ae -65°C to +100°C 
Peak Input Power: ¿.......................... +23 dBm at +25°C derate to +17 dBm at +100°C 
Peak Input Current at 25° Cin... u UL N ችና ንና ግ ግ assays ምት 50 mA DC 
Weight M8H-7: 2 grams (0.07 02.) max. 


M8HC-7: 22 grams (0.78 о2.) max. 
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Typical Performance at 25°C 


Conversion Loss 


CONVERSION LOSS - dB 





LO DRIVE POWER - dBm 


Conversion Loss vs. Drive Level: The 
minimum recommended drive level is +4 
dBm. This level has been established on 
the premise that a lower drive level will 
degrade the conversion loss and noise 
figure over the full temperature and fre- 
quency range. 


The maximum recommended drive level 
is +11 dBm. This upper level has been 
established by the desire to avoid a seri- 
ous increase in noise figure апа а loss of 
isolation. 


ш? fg 
LO = +7 dBm 


ET TP 
IN 
ES a 





CONVERSION LOSS - dB 


2 3 4 


RF FREQUENCY - GHz 


5 6 


Conversion Loss 





= 
Fs iia k 
2 4 = - 7 = 
=: N 
= 5 መጋ 
22 
eB f йы. 
= 7 
2 3 
RF FREQUENCY - GHz 
lsolation 
ፎ 
c 
= 
ፎ 
፦ 
< 
= | 
e 
52 





LO FREQUENCY - GHz 


Isolation vs. Frequency: Level of the 


И signal fed through to the R- and І- 


ports with respect to the level of the 
Jm signal at the L-port. 


W]-M8H-7/M8HC-7 


L PORT VSWR 


R PORT VSWR 


| PORT VSWR 
> 





IF FREQUENCY - GHz 
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МӘТ / M8TC 


LOAD INSENSITIVE MIXER 

































































* LO 
1 TO 3400 MHz 
F 
Ф IF 1 TO 2000 MHz 
@ LO DRIVE +10 dBm (NOMINAL) 
@ INSENSITIVE TO SYSTEM MISMATCH 
ቀ HIGH INTERCEPT POINT +18 dBm (TYP) 
Ф MIL-M-28837 EQUIVALENT LEVEL SCREENING Outline Drawings 
AVAILABLE M8T . eem | 
0.260 (660) 
j 0206410 A 0.035 (89) 
Specifications!23 сан Бі | | NOME 
ተ ው 0.019 (0.48) DIA. 
Characteristics -54°C to +85°C | Test Conditions 0.510 (12.95) x ae 
0.498 (12.65) 
SSB Conversion Loss 6.0 dB ከ5 їр 5 to 1000 MHz - EI 
and fj 1-500 MHz GROUND 
SSB Noise Figure ይ. LO PORT 
(Max.) 7.0 dB {| & fR 1-3000 MHz | 
f| 1-1500 MHz (P mm 
8.0 dB f| & fR 1-3400 MHz RF PORT к AN 45° + 3° REF. 
ከ 1-2000 MHz s ጃሪ 
қ ህ DIMENSIONS ARE IN INCHES (MILLIMETERS) 
Isolation (Min.) +015 (38) UNLESS OTHERWISE SPECIFIED 
fL atl fj 10-1500 MHz 
fj 10-3400 MHz እ/8ፐ ር 
ከ at R {| 10-1500 MHz 
fj 10-3400 MHz imn 
ің at I ің 10 to 3400 MHz 4 


Third-Order Input 
Intercept Point 


ከ 2000 MHz, +10 dBm 
fR4 = 1900 MHz, 
fn) = 1910 MHz 

both at -10 dBm 











“2%” RFOONNECTOR THREADED INSERT 
SMAJACK (FEMALE) 2:56 UNC-3B x 0.180 + 0.030 
Conversion Compression ің at +7 dBm አች M PLACES 
fj at +13 dBm Gg O3 a 
а 0.370 
Desensitization Level fg, at +5 dBm л ш 





Third-Order Intermodulation 3 dB If VSWR < 3:1 at l-Port 


Suppression Degradation 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 


Notes: 

1. Measured in a 50-ohm system with nominal LO drive and downconverter application only unless otherwise specified. 

2. Guaranteed conversion loss values for M8TC unit are 0.5 dB worse than values listed and guaranteed over 0°C to 50°C 
temperature range only. 

3. Typical values are measured at +25°C and are not guaranteed. 


Absolute Maximum Ratings 


OBO INO TOI ROOTES ላምን ГТ -54° C to +100°C 
Storage TONDO NOS ge SB dit ox gi aa -65°C to +100°C 
Peak Input POWe'r........................... +27 dBm max, at +25°C, +23 dBm max. at +100°C 
Weight М8Т: 2 grams (0.07 oz.) max. 


M8TC: 22 grams (0.078 oz.) max. 
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Typical Performance at 25°C - | WJ-M8T/MSTC 


Conversion Loss vs. Frequency ú 









fL > fR 






IF = 10 MHz 


HELL MAIL 
7 
ТРЕТ... 


300 600 1200 100 м0 3000 - 
| -RF FREQUENCY “NH: ፦ራ 






LOSS - 










NVERSI 


fL» fR IF = 1500 MHz 


CONVERSION LOSS - 48 





600 800 1000 1200 1400 1600 1800 
RF FREQUENCY - MHz 


Isolation vs. Frequency 


ISOLATION - dB 





50 





300 600 1200 1800 2400 2000 
LO FREQUENCY - MHz 
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M8TH / M8THC 


LOAD INSENSITIVE MIXER 


Ф LO (1 TO 3400 MHz 

IF 1ТО 2000 MHz 

LO DRIVE +23 dBm (NOMINAL) 

INSENSITIVE TO SYSTEM MISMATCH 

HIGH INTERCEPT +29 dBm (TYP) 

MIL-M-28837 EQUIVALENT LEVEL SCREENING 
AVAILABLE 


¢ ¢ ¢ ¢ ¢ 


Specifications! 


Characteristics Test Conditions 


8.0 dB 8.3 dB 
10.5 dB 10.8 dB 







SSB Conversion Loss fj & fg: 5 to 2000 MHz 


and fj 1 to 500 MHz 
SSB Noise Figure fj & їр 1 to 3400 MHz 
(Max.) fj 1 to 2000 MHz 


Isolation (Min.) 


ከ at | ከ 10 to 1500 MHz 
ከ 10 to 3400 MHz 
ከ at R fj 10 to 1500 MHz 
fj 10 to 3400 MHz 
ің at | ің 10 to 3400 MHz 


Third-Order Input 
Intercept Point 


LO 1800 MHz at +22 dBm 
R1 = 1000 MHz, 

fro = 1010 MHz 

both at ዐ dBm 


Conversion 
Compression 


fp at +17 dBm 
fL at +23 dBm 


Desensitization Level 


Third-Order Intermodulation| 3 dB 
Suppression Degradation 


Notes: 

1. Measured in a 50-ohm system with nominal LO drive and downconverter application only unless otherwise specified. 

2. Guaranteed conversion loss values for M8THC unit are 0.5 dB worse than values listed and guaranteed over 0°C to 50°C 
temperature range only. 

3. Typical values are measured at +25°C and are not guaranteed. 


Rg at +15 dBm 


If VSWR x 3:1 at I-Port 


Absolute Maximum Ratings 


Operating Temperature ...................ssn Hee -54°C to +100°C 
Storage Temperature ......................................« «аана -65°C to +100°C 
Peak Input Ромег........................... +27 dBm max, at +25°C, +23 dBm max. at +100°C 
Weight M8TH: 2 grams (0.07 oz.) max. 


M8THC: 22 grams (0.078 02.) max. 
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Outline Drawings 































































M8TH 0.454 (11.53) | 
0.445 (11.30) 
0.260 (6.60) 
| 0.240 (6.10) | 0.035 (89) 
0.200 (5.08) 4 j 0.020 (51) 
0.170 (4.32) 
^ i 0.019 (0.48) DIA. 
0.016 (0.41) (4) PINS 
0.510 (1295) |. 
0.498 (12.65) 
0310 (7.87) 
| 0.290 (7.37) 
GROUND 
IF PORT 
N _7 LO PORT 
o x 
/Ж 0.038 (0.97) | 
67 0.029 (0.74) 
NX 
RF PORT —~ 7 45° + 3° REF. 
0.033 (84) 
0.029 (.74) ж 
DIMENSIONS ARE ІМ INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 


PRODUCT 

IDENTIFICATION 

AREA н 
(22.86) 





| 
| 





<— > 














| 0450 
| (11.43) 
| cel MET 
THREADED INSERT 
፦ E OM (FEMALE) 2-56 UNC-3B x 0.180 + 0.030 
/ (8) PLACES (4.57 + 0.75) DEEP 
| (4) PLACES 
ww: 
[ገብ RED 4 
(H 1 0.550 
Кей im 
e 0.370 
0.375 (9.40) 
(9.51) 
(TYP) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (38) UNLESS OTHERWISE SPECIFIED 
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0.700 0.010 
(778025) , 


Typical Performance at 25°C WI-MSTH/MSTHC 


Conversion Loss vs. Frequency . 


ТЕШ fL > fR If = 100 MHz 
| ` 






2 
© 
— 
= ЫХ 
=> 
= 






300 600 1700: 1800 2400 200 - 
. FREQUENCY - MHz 


VSWR vs. Frequency 


=F RT 
45 
ТАХ 
ГҮ; 


10 500 10б 1500 2000 2500 3000 
FREQUENCY - MHz 


3.0 









WJ Customer Service: 1-800-WJ1-4401 • FAX: 415-813-2758 * e-mail: mw.devices @ wj.com 327 


M9BC 


DOUBLE-BALANCED MIXER 


ቀ LO 0.5 TO 500 MHz 

IF DC TO 500 MHz 

LO DRIVE +17 dBm (NOMINAL) 

HIGH INTERCEPT +25 dBm (TYP) 

HIGH ISOLATION 50 dB (TYP) 

MIL-M-28837 EQUIVALENT LEVEL SCREENING Outline Drawing 
AVAILABLE M9BC — 





© ¢ ¢ ¢ ¢ 


Specifications! 650” 


— 
Characteristics -54°C to +85°C Test Conditions 4646 





۷ + 
SSB Conversion Loss fL «ің 0.5 to 30 MHz "a 
and f 0.4 to 30 MHz e Eta OA || 58 
SSB Noise Figure fj «ің 30 to 100 MHz 
(Max.) {| 0.4 to 100 MHz 
fL & їр 100 to 500 MHz ET 
fj 0.4 to 500 MHz 67) ” 
ነ 
Isolation (Min.) በ63) TY 
ከ at R fL 0.5 to 30 MHz 
ከ at | 1 xd 
fL at R fL 30 to 100 MHz DIMENSIONS ARE IN INCHES (MILLIMETERS) 
fL at | +.015 (.38) UNLESS OTHERWISE SPECIFIED 
ከ at R ከ 100 to 500 MHz 
ከ at | 
ің at | ің 0.5 to 500 MHz 
Conversion fg = +8 dBm 
Compression ከ = +17 dBm 
Desensitization Level 2 = +17 dBm Schematic Diagram 
Notes: 
1. Measured in а 50-ohm system with nominal LO drive and downconverter application only,unless otherwise specified. 
The l-Port frequency range extends to DC for phase detection, pulse modulation, or attenuator applications, l-Port VSWR . 
degrades from a 50-ohm system at low IF frequencies.. 2 3 
2. Typical values are measured at +25°C and are not guaranteed. 6 7 
Absolute Maximum Ratings 
1 5 4 8 
| о о L R 
дра i Eus (БЫ ааа адан ы ыма ымын быны ИР pos ii Ж de Son ም ቸውን ን E SG BOUND 
rag трегацге ....................................... 1. Ж 4588 ህ8። ӨӨӨ ӨӨ ж 
Pak tipt PONSI RPM +23 dBm 
Peak input Current al OG aidean ean a OSES ን ን an 100 mA DC 


Weight\ M9BC: 8 grams (0.28 oz.) max. 
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M9E 


DOUBLE-BALANCED MIXER 
ቀ LO 1 TO 400 MHz 

RF 
ቀ IF DC TO 400 MHz 


% LO DRIVE +27 dBm (NOMINAL) 

€ HIGH INTERCEPT POINT +32.5 dBm (ТҮР) 

Ф MIL-M—28837 EQUIVALENT LEVEL SCREENING 
AVAILABLE 


Specifications! 


Characteristics Test Conditions 


SSB Conversion Loss 5.5 dB | 6.0 dB 6.3 dB ከ & fa 2 to 50 MHz 
and fj 2 to 100 MHz 
SSB Noise Figure 7.0 98 | 7.5 dB 7.8 dB ከ & ' 1 to 100 MHz 
(Max.) {| 0.4 to 400 MHz 
8.0dB | 9.0 dB 9.3 dB ከ «ір 1 to 400 MHz 


ከ 0.4 to 200 MHz 


Isolation (Min.) 





ከ at R ከ 1 to 30 MHz 

fL at | 

ከ at R fj 30 to 100 MHz 

fL at | 

fj at R fj 100 to 400 MHz 

ከ atl 

fR at | ің 1 to 400 MHz 
Conversion fR = +20 dBm 
Compression fj =+27 dBm 
Desensitization Level ÎR, = +18 dBm 


Notes: 

1. Measured in a 50-ohm system with nominal LO drive and downconverter application only,unless otherwise specified. 
The l-Port frequency range extends to DC for phase detection, pulse modulation, or attenuator applications, l-Port VSWR 
degrades from a 50-ohm system at low IF frequencies.. 

2. Typical values are measured at +25°C and are not guaranteed. 


Absolute Maximum Ratings 


Operating Temperature 


Wilh ET dB LO POWBI аена en rebate ና ገንና ана бана чаба не der lea -54?C to +71°C 
wii 204 ИВА EO FONON С eii dp А ም ንኝ ንና ምን ት -54°C to +100°C 
Storage TernperatUre I. LLULLU IR ገገ a -65°C to +100°C 
Peak Input Power for Any Single Port ........................... +30 dBm RMS, +33 dBm Peak 
Total Input Power for AI: POrTI8.................................. +31.5 dBm RMS, +34.5 dBm Peak 
Peak input Current at 25°C ዐ#ጢ8ጤትችክ ገን ና ና ት ምም ምት 200 ጠል DC 


The power rating is applicable over a -54°C to +71°C, temperature range. Derate linearly to one-half power at 100°C 


Weight M9E: 21 grams (0.74 oz.) max. 
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Outline Drawing 











0.030 0.1 
E *— (076) ТҮР L (4.70) 


OE D dos 
um 0.700 
0.265 | ይ "T. 
17.78 
(6.73) በ) (17.78) 
i (7.62) viet + 


0.200 0.100 
(5.08) (254) 























DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 


Schematic Diagram 


2 3 
6 f 
1 5 4 8 
L R 


FOR BEST ISOLATION OF THE HIGH-LEVEL (F| ) SIGNAL GROUND PIN З 


WJ Customer Service: 1-800-WJ1-4401 * FAX: 415-813-2758 * e-mail: mw.devices @ wj.com 


Typical Performance at 25°C 


Conversion Loss 


CONVERSION LOSS - dB 


LO DRIVE LEVEL - dBm 


Conversion Loss vs. LO Drive Level: 
The minimum recommended drive level 
is +20 dBm. The maximum recom- 
mended drive level is +30 dBm. 





CONVERSION LOSS - dB 


100 


ማማ - MHz 





መ 


Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in an SSB system, The frequency ordi- 
nate refers to the inputs fL and fg with 
f at 20 MHz for conversion loss mea- 
surements. Data plotted with an f 
level of +27 dBm. 

A 1 dB improvement in conversion 
loss can be made at 400 MHz by revers- 
ing the |- апа R-ports i.e., by feeding 
the input signal into the І-рогі and tak- 
ing the output from the R-port. At 
lower frequencies this performance im- 
provement is not as significant. At 100 
MHz, there is a 0.2 dB improvement 
while at 50 MHz and below there is no 
improvement. 





Conversion Loss 
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FREQUENCY - MHz 
















CONVERSION LOSS - dB 






Cohversion Loss vs. Output Frequency: 
The frequency ordinate refers to the 
output fj with fg at 50 MHz. Data 
plotted with an "m level of +27 dBm. 


W]-M9E 


Isolation 
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ISOLATION - dB 


Isolation vs. Frequency: Level of the f 
signal fed through to the R- and |-ports 
with respect to the level of the fü signal 
at the L-port. Maximum isolation can 
be obtained between the input signals 
by feeding the input signal (fg) into the 
l-port with some sacrifice in two-tone 
performance. 


Typical Two-Tone Performance at 25°C 


Definition: In a mixer application 
where the input must be wideband, two 
signals (#61 апа fp ) may mix with the 
local oscillator signal (fi) to produce in- 
band, two-tone third-order intermodu- 


lation products |24,2 — ЕН i fil. 


amis 
a sO oa 
Lae? sce ieee 
ШИШЕ, үү 
ИГ THIRD ORDER 
TWO-TONE 


OUTPUT LEVEL - dBm 





-100 -0  -60 -40  -20 0 20 40 
INPUT LEVEL - dBm 


Two-Tone Supression vs. Input Level: 
With each dB decrease in input level, 
the third-order products 65 dB with 
both input signals at 0 dBm and 85 dB 
with both input signals at -10 dBm. 
The input intercept point for the WJ- 
МОЕ is at +32.5 dBm. This is 19 dB 
higher than the intercept point for a 
low-level double-balanced mixer like the 
WJ-M1. The 3 dB compression shown 
on the graph is a combination of both 
conversion compression and densensiti- 
zation. 
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TWO-TONE THIRD ORDER 
INTERMODULATION PRODUCT 
dB RELATIVE TO DESIRED OUTPUT 


10 100 1000 
FREQUENCY - MHz 


Two-Tone Suppression vs. Input Fre- 
quency: The two-tone performance of 
the WJ-M9E is constant across its fre- 
quency range. Other mixers, even other 
high level mixers, have a degradation in 
performance about 10 MHz. 






|| 
& 25 See ኣለ 
ሯ ا‎ R-PORT , т nn 


1 10 100 1000 
FREQUENCY - MHz 

VSWR vs. Frequency: VSWR of the R- 
and l-ports іп а 50-ohm system with fL 
- 400 MHz at *27 dBm. Some varia- 
tion in the |- and R-port VSWR will 
occur as a function of the L-port fre- 
quency. The L-port VSWR is typically 
less than 2.0 to 1 across its 1 to 400 
MHz frequency band. 
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Typical Intermodulation Performance at 25°C WJ-M9E 


Intermodulation Signal Levels: Inter- 
modulation signals resulting from the 
mixing of harmonics of the input signals 
are shown in the table below for the WJ- 
M9E. Mixing products are indicated by 
the number of dB below the "| + fp 
output. The typical performance in the 
shaded portion of the table was ob- 
tained with "| апа fp at approximately 
50 MHz, "| at +27 dBm, Ғы ат 0 аВт, 
and all resistive terminations. Тһе typi- 
cal performance in the other portion of 
the table was obtained under the same 
conditions as the shaded portion, but 
with Ғы at -10 dBm. Note the improve- 
ment in suppression, especially with the 
higher order products of fp, when the 
fp level is reduced. Improved perfor- 
mance can also be achieved at lower fre- 
quencies, 

For best suppression of fp harmonics 
22, ап T level of +30 dBm is recom- 
mended, For best suppression of fg 
harmonics <2, an f, level less than +27 
dBm but-not less than +20 dB is recom- 
mended. 


Harmonics of fk 


| 
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МОН / M9HC 


DOUBLE-BALANCED MIXER 


LO 10 TO 1600 MHz 

RF 10 TO 1500 MHz 

IF DC TO 600 MHz 

LO DRIVE +20 dBm (NOMINAL) 

HIGH INTERCEPT POINT: +30 dBm TYP. 
(UPCONV.,); +24 dBm ТҮР. (DOWNCONV.) 


© ¢ ¢ ¢ ¢ 















































ቀ MIL-M-28837 EQUIVALENT LEVEL SCREENING Outline Drawings 
AVAILABLE M9H | 6.8) |. 
| | 0445 (11.30) 
0260 (6.60) 
| | 029 (610) — Y 035 (89) 
Guaranteed Specifications! 120 699 1 - | - жа 
a P. || 009 040. pA 
Characteristics Typ. -54°C to +85°C | Test Conditions eae 
0.498 (12.65) 
90 L 030 (787) 
SSB Conversion Loss ің 20 to 400 MHz E oes 









and fj 10 to 600 MHz терт ҮЗІ 
SSB Noise Figure ከ 2 to 200 MHz 2 
Mex) f 1 to 600 MHz amem | 






fR 10 to 1500 MHz IF PORT —~ ሥኒ 45° + 2 REF. 
fj 10 to 1600 MHz 65029 
ከ 2 to 200 MHz S 
ee ا‎ የ 
Isolation (Min.) МОНС 
ከ at R ከ 10 to 400 MHz 
od. rover E 
fi at R fj 400 to 1000 MHz en 59. L 
ከ at | | 
ከ at R fL 1000 to 1500 MHz 
ከ at | 
ÍR at | fg 10 to 1000 MHz (778 + 025 


ÎR at | | 1000 to 1500 MHz 





MOUNTING HOLES 
: THREADED INSERT 
Conversion Compression 1.0 dB fR = +15 dBm ነ ር ашы) 
ከ = +20 dBm а 


Desensitization fno = +14 dBm 
1.0 dB ከ = +23 dBm 


Notes: 
eS = DIMENSIONS ARE IN INCHES (MILLIMETERS). 
1. Measured in a 50-ohm system with nominal LO drive and downconverter application only,unless otherwise specified. +.015 (38) UNLESS OTHERWISE SPECIFIED 


The l-Port frequency range extends to DC for phase detection, pulse modulation, or attenuator applications, l-Port VSWR 
degrades from a 50-ohm system at low IF frequencies. 
2. Guaranteed conversion loss values for M9HC are 0.5 dB worse than values listed and are guaranteed over 0°C to 50°C 
temperature range only. 
3. Typical values are measured at +25°C and are not guaranteed. 





Absolute Maximum Ratings 


Opétaling TI I Ta ыыр» eiie donus ንን ንክ ም -54°C to +100°C 
SOTI TO mo Gea a Ia a SW ቀናን ምም” -65°C to +100°C 
Peak Input Power for any Single Port ........:........................................... +23 dBm Peak 
Peak DUE PONSr OF AU POT: ccs. UU aaa ም +24 dBm Peak 
Peak 8171. OL 2O o 100 mA DC 
Weight МОН: 2.0 grams (0.07 oz.) max. 


M9HC: 22 grams (0.78 oz.) max. 
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Typical Performance at 25°C 


Conversion Loss vs. LO Drive 


LOSS - dB 
= © со - a 


CONVERSION 





к- 


LO DRIVE - dBm 
Fgr = 1000 MHz AT -10 dBm 
Fig 1030 MHz 


Conversion Loss vs. Frequency 


LOSS - dB 


оо хо о — ው 


= 
= 


CONVERSION 


— 


0.1 1 10 100 1000 
IF FREQUENCY - MHz 


Fgr = 1000 MHz AT -10dBm 
Pio = +20 dBm 


CONVERSION 
LOSS - dB 





RF FREQUENCY - MHz 
Fir = Flo Рр = 20 MHz 
PRF = -10dBm 
Pio» *20dBm 
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Upconversion Loss vs. Frequency 


UP CONVERSION LOSS - dB 


100 200 300 400 500 600 
IF FREQUENCY - MHz 
FLO = 100 MHz AT +20 dBm FRF = 10 + Fir 
Pig = -10 dBm 


Conversion Loss in Upconversion Mode: 
The input signal is at the l-port and the 
output signal is at the R-port. LO port ` 
is equal to 1000 MHz at +20 dBm. 


Isolation vs. Frequency 





0 200 400 600 800 1000 1200 1400 1600 


Fı FREQUENCY - MHz 


Ріо = +20dBm 





ISOLATION - dB 





10 
0 200 400 800 1000 Te 1400 1600 
የች ን MHz 
Еро = 1000 MHz АТ +20 dBm 


W]-M9H/M9HC 





FREQUENCY - MHz 
PRF = Pig = -10 dBm 
Pio? +20 dBm 
Fig * 1000 MHz 


Two-Tone Intermodulation 
Performance 





fg, = 430 MHz #2 = 425 MHz 
PRF1 = Рвро = -5 dBm 
f, = 484 MHz P, o = +20 dBm 


fj = 54 MHz ወ 10 dBm/div. 


Two-Tone  /ntermodulation Perfor- 
mance: The photo displays typical rela- 
tive suppression of 3rd order two-tone 
measurement, with PREJ equal to 
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M12A 




















DOUBLE-BALANCED MIXER 
ቀ 10 S ATO 12 GHz 
Ф RF 
€ IF 50 MHz TO 4 GHz 
@ LO DRIVE +13 dBm (NOMINAL) 
@ LOW NOISE FIGURE: 6.5 dB (ТҮР) 
Ф FLAT IF RESPONSE: + 0.5 dB (TYP) 
@ MIL-M-28837 EQUIVALENT LEVEL SCREENING Outline Drawings 
AVAILABLE M12A 
c | 
Guaranteed Specifications 12 x 
Characteristics +25°C Test Conditions ee. -ጅ 





























Ex eet ] 
SSB Conversion Loss 6.5 dB | 9.0 dB 9.5 dB fj & fg 4 to 12 GHz — К ae! asin 
and fj 50 MHz to 4 GHz 1 E 
SSB Noise Figure (Max.) —— MB wi —| = 
' | 
Isolation (Мїп.) T-R EER 8 
ከ atR 25 dB | 15 dB 13 08 በ 4 to 12 GHz T 0m 
fj at! 30 dB | 18 dB 16 dB f 416 12 GHz ome Seen oe LEN EW 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
Conversion Compression 1.0 dB ің at +8 dBm ВОРА" 
ከ at +13 dBm 


Notes: 
1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. 
2. Typical values are measured at +25°C and are not guaranteed. 











Absolute Maximum Ratings 


Operating Temperature ........................... ее өзек ееееекеее ግ ገ ገም -54°C to +100°C 
Storage Tempere: с.а наьа дане nara uk nu usen nan ኬም -65°C to +100°C 
Peak Input POWO isa ባንች ችን ን ቸቸ ን ሐን ት теа +23 dBm max. at +25°C 
Peak Input Current а:259С......................1...ө еее ен ее ግ ን nu inna ም ም 100 ጠል DC 


Weight M12A: 42.5 grams (1.5 oz.) max. 
Connectors SMA Female 
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Typical Performance at 25°C 


Conversion Loss 


LOSS - 08 





CONVERS ION 


DRIVE LEVEL - dBm 


Conversion Loss vs. Drive Level: The 
minimum recommended drive level is +9 
dBm. The maximum recommended drive 
level is +18 dBm. 


ҤЕ 
إا بإب‎ 


Fg FREQUENCY - GHz 
Conversion Loss vs. Input Frequency 
(R-Port Frequency Response). Conver- 
sion loss of the mixer when used in an 
SSB system. The frequency ordinate re- 
fers to the R-port (fg) with f at 100 
MHz and f, greater than Тв Data plot- 
ted with an f level of +13 dBm. 


Mn 






c 


-ч 


CONVERSION LOSS - dB 





CONVERSION LOSS - dB 





F| FREQUENCY - GHz 


Conversion Loss vs f, Frequency //- 
Port Frequency Response). Conversion 
loss of the mixer when used in an SSB 
system. The frequency ordinate refers 
to the l-port (fj) with fa at 12 GHz and 
" swept from 7.6 - 12 GHz. 


Isolation 


Шаб: 
—7— 


s ይ 










m 
/ 
L TO 


LTOR 
ISOLATION uH 


4 5 6 7 8 9 10 11 
ጻ FREQUENCY - GHz 





ISOLATION - dB 
© 





Isolation vs. Frequency: Level of the f 
signal fed through to the R- and |-ports 
with respect to the level of the f signal 
at the L-port. 
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FREQUENCY - GHz 


VSWR vs. Frequency: VSWR of the L-, 
|- and R-ports in а 50-ohm system with 
f at +13 dBm. R-port VSWR is plot- 
ted from 3.5 to 8 GHz with ғ, at 6.0 
GHz and from 8.0 to 14.0 GHz with f 
at 11 GHz. The R-port VSWR is practi- 
cally independent of the L-port fre- 
quency. Also shown are the L-port 
VSWR and the l-port VSWR with f at 
4.0 GHz 


Harmonic Intermodulation Products 


HARMONICS 
OF FR 
N 





1 2 3 4 5 
HARMONICS OF f, 


ከ = 1.8 GHz 
ዚ AND fa BETWEEN 3.6 AND 7.2 GHz 
ft @ +13 dBm fa @ -10 dBm 


(ALL VALUES EXPRESSED AS dB BELOW DESIRED OUTPUT) 


Harmonic Intermodulation Products: 
Intermodulation signals which result 
from the mixing of mixer generated 
harmonics of the input signals are 
shown. Mixing product suppresion is 
indicated by the number of dB below 
the desired output level. 


Typical Conversion Loss of 
WJ-M12A Mixer 


Final Test Report for WJ-M12A Mixer 
Average Values of 83 Units 
Conversion Loss (dB) (1.0. @ +13 dBm) 
FRF FLO 
(GHz) (GHz) 


41 4 51. 56 61. 66 71 76 81 
40 592 586 591 605 5.93 623 6.33 


7.5 521 534 609 607 581 567 559 5.51 
8.0 5.33 5.91 612 625 574 5.70 5.60 
8.5 5.52 5.62 580 551 5.09 5.39 
9.0 9.80 5.70 598 602 5.67 5.59 
9.5 6.69 613 604 621 622 619 
10.0 721 648 587 601 613 6.00 
10.5 706 639 597 594 6.05 
11.0 725 635 615 5.92 
11.5 7.34 665 6.42 
12.0 813 7.26 
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Typical Conversion Loss of WJ-M12A Mixer 


Conversion Loss (dB) (L.O. @ +13 dBm) 


86. 81 .96.101..106 111.116 .121 
5.5 665-659 6.78 7.62 
6.0 6.43 6.35 620 630 7.27 
65 616 640 6.36 618 6.32 ' 7.35 
70 587 624 630 620 613 624 7.52 
75 5.58 5.88 6.39 6.54 627 608 651 760 
80 5.68 589 6.27 647 656 6.04 6.09 6.41 
85 5.36 557 572 608 617 5.95 581 601 
90 5/7 573 5.97: 598 628 626: 625 6.11 
95 6.02 608 613 615 636 657 678 6481 
10.0 589 572 578 597 614 617 6.60 6.74 
10.5 6.02 588 566 592 585 614 627 6.43 
110 618 603 589 566 598 592 617 646 
115 637 658 637 622 600 609 638 672 
12.0: 7.12 27,03 - 721-6.06-. 696 - 6357 7.17 7.18 


Final Test Report for WJ-M12A Mixer 
Standard Deviation from the Average Values of 83 Units 
FRF FLO 
(GHz) (GHz) 


7.5 ሪያ 2 M #6 ቭቨ 298 24 3] 
8.0 28 30 39 4531 32 29 
8.5 24 28 36 43 33 29 
9.0 38 33 36 48 '48 41 
95 44 34 29 34 43 44 
10.0 61 51. :22- ሓረር . .3B 46 
10.5 68 46 32 29 337 
11.0 69 .42 36 34 
11,5 70 46 39 
12.0 69 .46 
FRF FLO 
(GHz) (GHz) 





Typical Two-Tone Intermodulation Per- 
formance: f = 2 GHz, fp = 8 GHz + 1 
MHz, fg at -10 dBm. 2 fa. f = 10 
GHz at +13 dBm. Vertical scale = 10 
dB/cm. 
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M14A 


































DOUBLE-BALANCED MIXER 
ቀ LO 4 TO 16 GHz 
@ RF6TO 14 GHz 
€ IF DC to 2 GHz 
% LO DRIVE +7 dBm (NOMINAL) 
€ HIGH ISOLATION: 35 dB (ሃክ) 
Ф LOW VSWR: < 2.0:1 (TYP.) 
Ф LOW NOISE FIGURE: < 6.0 dB (TYP.) 
€ MIL-M-28837 EQUIVALENT LEVEL SCREENING 
AVAILABLE 
Guaranteed Specifications!” B- በጅ 
Characteristics Typ. | +25°C | -54*C to +85°C | Test Conditions (1905) = E 
$ 
SSB Conversion Loss 6 to 9 GHz | 0.85 83 
and 5.5 dB | 80dB| 85 dB ከ 5 to 10 GHz vee a T 
SSB Noise Figure ከ 0.05 to 1 GHz | pis pa 
(Max.) ол) o ags NG (25) DIA TU 
fp 6 to 14 GHz (2.54) oaen ፪ T E (TYPICAL 4 PLACES) 
7.5 dB | 9.0 dB 9.5 dB ከ 4 to 16 GHz T ERN 
fj 0.05 to 2 GHz e 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 


Isolation (Min.) 





ከ at R fj 4 to 12 GHz 
fj at | ከ 4 to 6 GHz 
ከ 6 to 12 GHz 
ከ at R ከ 12 to 16 GHz 
ከ at | fj 12 to 16 GHz 
Conversion Compression | 1.0 dB ің Level = +2 dBm 
ከ Level = +7 dBm 
Notes: 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. 
The |-Port frequency range extends to DC for phase detection, pulse modulation, or attenuator applications, l-Port VSWR 
degrades from a 50-ohm system at low IF frequencies. 

2. Typical values are measured at +25°C and are not guaranteed. 


Absolute Maximum Ratings 


Operating Temperature еа са 2454200 10026 
Storage Temperature Б CCD GA <S. ли...лы.-Ө®°ОҢО +100°C 
Peak Input Ромег............................+23 dBm max. at +25°C, +20 dBm max at +100°C 
Peak Input Current at 5 E Y. a апав IS. a ma ው. DOO MA DC 


Weight M14A: 42.5 grams (1.5 oz.) max. 
Connectors SMA Female 
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Typical Performance at 25°C 


Conversion Loss 


ኤፒ ፐፐ” 
SEA ak 

"ИС VER 
PAC 
TAIETE 


0 
^. DRIVE LEVEL -dBm - 












- CONVERSION LOSS - 4B | 






Conversion Loss vs. Drive Level: 
minimum recommended drive level is 
*4 dBm. The maximum recommended 
drive level is +10 dBm. 


CONVERSION LOSS - dB 


fg FREQUENCY - GHz 


Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ordi- 
nate refers to the R-port (fp). Data 
plotted with an f level of +7 dBm. 
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ISOATION-dB . , 


HA 


32 4.፡ 6, 5080000 


Тһе | 





b: Isolation 


50, 





gm» r^ M _ 
"P = 
L TO R ISOLATION NEM 


ይ © 


ኣ 


ኮኔ - 
= 


fı FREQUENCY - GHz 


Isolation vs. Frequency: Level of the f, 
signal fed through to the R- and l-ports 
with respect to the level of the ш $їдпа! 
at the L-port. | 


VSWR 


N 
es L-PORT AN 
SEKER ES 


7 10 11 12 1 14 15 16 
FREQUENCY - GHz 





VSWR vs. Frequency: VSWR of the L-, 
І- апа R-ports іп а 50-ohm system with 
f at +7 dBm. Only a small variation in 
the R-port VSWR will occur as a func- 
tion of the L-port frequency. 
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WJ-M14A 


Typical Harmonic ІМ Signals · 
(dB Below Designed Output) 
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Harmonic Intermodulation Products: 
Intermodulation signals which result 
from the mixing of mixer generated 
harmonics of the input signals are 
shown. Mixing product suppresion is 
indicated by the number of dB below 
the desired output level. 
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M50 / M50C 
MY50 / MY50C 








































TRIPLE-BALANCED MIXER 
Ф LO L 2.0 TO 26.0 GHz 
RF 
Ф IF 1.0ፐ0 15.0 GHz 
@ LO DRIVE +10 dBm (NOMINAL) 
ቀ HIGH COMPRESSION POINT ን ኤው Tae 
ишпе Drawings 
ቀ VERY WIDE BANDWIDTH Б 
ቀ МІ-М-28837 EQUIVALENT LEVEL SCREENING (MINPAC) 
AVA | LAB 5 ፦ 0.062 (1.58) RADIUS 
4) PLACES 
Guaranteed Specifications! " (49) = 
14.99 n F. — 
ш : ማው (0.46 + 0.03) 
SSB Conversion Loss 7.5 dB 9.5 dB ің 2.5 to 18.0 GHz 
and ከ 2.0 to 18.0 GHz 
SSB Noise Figure ከ 2.0 to 10.0 GHz 
(Max.) 8.0 dB ің 2.0 to 18.0 GHz EXE ЕЯ 
{| 2.0 to 26.0 GHz 6%) TE 
fj 2.0 to 12.0 GHz 
9.0 dB ің 2.0 to 26.0 GHz 
fj 2.0 to 26.0 GHz 2015 (30) UNLESS OTHERWISE SPECIFIED 
fj 1.0 to 12.0 GHz 
"uo (CONNECTORIZED) 
Isolation (Min.) 
L to R fL 2.0 to 3.0 GHz አ ርድ 0.187 6853 RF CONNECTOR 
fj 3.0 to 26.0 GHz ኢህ... fae 
L to | ከ 2.0 to 7.0 GHz 
22 dB {| 7.0 to 26.0 GHz 










Conversion 1.0 dB ің level +5.0 dBm бм 
| | 0.375 
Compression {| level +10.0 dBm PRODUCT | ТУР ы 


(2.18) 
Third-Order Input +15 dBm fpi = 5.00 GHz at -6 dBm — gea. 
Intercept Point R2 = 5.01 GHz at -6 dBm p (1165) ራግ ! 0748 50010 
{| = 8.0 GHz at +10.0 dBm i "eut ш 
+15 dBm ің = 25.00 GHz at -6 dBm | 
Ro = 25.01 GHz at -6 dBm MOUNTINAHOLE ምመን 
{| = 15.0 GHz at +10.0 dBm (4 PLACES) ኙን ta 


Notes: DIMENSIONS ARE IN INCHES (MILLIMETERS) 
1. Measured in а 50-ohm system with nominal LO drive and downconverter application only unless otherwise specified. +015 (38) UNLESS OTHERWISE SPECIFIED 
2. Typical values are measured at 25°C and are not guaranteed. Typical performance applies to the MINPAC™ model 

and does not necessarily reflect the performance of the VERSAPAC® model. 














Absolute Maximum Ratings 


Operating Temperature..................... meme -54°C to +100°C 
Storage Temperature....................... eee -65°C to +100°C 
Peak Input РОЙ еган aee rh bere +26 dBm at +25°C, +22 dBm at +100°C 
Weight M50: 12 grams (0.42 02.) max. M50C: 40 grams (1.41 02.) max. 


MY50: 12 grams (0.42 02.) max. MY50C: 18 grams (0.63 о2.) max. 
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Outline Drawings 



























MY50 
(VERSAPAC) 
0.062 (1.58) 
(4) PLACES 
0070 +0003 (1.78 id aL 2 ы ш (4) 
DIA THRU 
(4) PLACES LASELANEA 
| 
0.590 t. e 0.450 
(499 0:26 | 49) 
| (049 
1 0070 
0.100 + 0.010 --046 079 
(2.54 +0. 25) (12.95) (3.68) 
(3) PLACE 
0.400 
0.095 (10.16) 
(241) —— 
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“Typical performance applies to the MINPAC™ 


performance of the VERSAPAC® model. 
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‘Typical performance applies to the MINPAC™ model and does not necessarily reflect the 


performance of the VERSAPAC® model. 
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Typical ко at 25"C* | 


ክ- Port am Test Conditions 


fL = 2 GHz at +10 dBm 


‘Harmonics of off 





ከ = 6 GHz at +10 dBm 
f| = 11 GHz at +10 dBm 


Single Tone Typ: Test Conditions 


fL fp 
1x1 
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Ix 3 
2 x1 
2x2 
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3x2 
3x3 
4 x 1 
4x2 
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5x3 
6 x 1 
6x2 
7 x1 
7X3 


ከ = 2 GHz at +10 dBm 
fR = 3.25 GHz at -10 dBm 
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2х2 
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4 x 1 
4x2 
5x1 
5x3 
6x1 
6x2 
7X1 
7x3 


“Typical performance applies to the MINPAC™ model and does пої necessarily reflect 
the performance of the VERSAPAC® models. 


ከ = 4.1 GHz at +10 dBm 
ің = 6.0 GHz at -10 dBm 
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МБОА / M50AC 
MY50A / MY50AC 


TRIPLE-BALANCED MIXER 





LO 2.0 TO 26.0 GHz 

RF 2.0 TO 18.0 GHz 

IF 1.0 TO 12.0 GHz 

LO DRIVE +10 dBm (NOMINAL) 

VERY WIDEBAND IF 1 TO 12 GHz 

HIGH COMPRESSION POINT 

MIL-M-28837 EQUIVALENT LEVEL SCREENING 
AVAILABLE 


% 9% 9 9 9 %% 


Guaranteed Specifications! 


+25°C | -54°C to +85°С | Test Conditions 
ің 2.5 to 18.0 GHz 


9.5 dB 10.0 dB 
Ë 
10.5 dB 11.0 dB 


Characteristics 


SSB Conversion Loss} 7.5 dB 


and ከ 2.0 to 18.0 GHz 
SSB Noise Figure ከ 1.0 to 10.0 GHz 
(Max.) 8.0 dB ің 2.0 to 18.0 GHz 


{| 2.0 to 26.0 GHz 
fj 1.0 to 12.0 GHz 


Isolation (Min.) 





LtoR ከ 2.0 to 3.0 GHz 
ከ 3.0 to 26.0 GHz 
L to | ከ 7.0 to 26.0 GHz 
ከ 2.0 to 7.0 GHz 
Conversion ің level +5.0 dBm 


Compression 


Third-Order Input 
Intercept Point 


ің-5.00 GHz at -6 dBm 
ІҢ2-5.01 GHz at -6 dBm 


ከ = 8.0 GHz at +10.0 dBm 


+15 dBm 
L 

+12 dBm ፲1 = 15.00 GHz at -6 dBm 
fRo = 15.01 GHz at -6 dBm 


f 
ከ = 0 GHz at +10.0 dBm 


Notes: 

1. Measured in a 50-ohm system with nominal LO drive and downconverter application only unless otherwise specified. 

2. Typical values are measured at 25°C and are not guaranteed. Typical performance applies to the MINPAC™ model and 
does not necessarily reflect the performance of the VERSAPAC ® model. 


Absolute Maximum Ratings 


Operating Temperature 
Storage Temperature 
Peak Input Power 





Outline Drawings 


M50A 
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0.062 (1.58) RADIUS 
(4) PLACES 












| 0.295 
0.590 (7.49) 
(14.99) * 
" ፥ 
0.195 + 0.020 (4.95) 
(3) PLACES 





0.018 + 0.001 (0.46 + 0.03) 
DIA PI 
(3) PLACES 








DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 











M50AC 
(CONNECTORIZED) 
MOUNTING 1128 
SURFACE 0.187 (28.65) RF CONNECTOR 
(4.75) ч SMA JACK (FEMALE) 
ኢጋ i | us (3 PLACES) 
0.445 | 









PRODUCT 
LABEL AREA 















MOUNTING HOLE 
0.116 (2.95) DIATHRU 0.956 + 0.010 
[4 PLACES) (24.28 + 0.25) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (38) UNLESS OTHERWISE SPECIFIED 


Weigh M50A: 12 grams (0.42 oz.) max. MY50A: 12 grams (0.42 oz.) max. 
M50AC: 40 grams (1.41 oz.) max. MY50AC: 18 grams (0.63 oz.) max. 
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Typical Performance at 25°C* 
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Drive Level: Тһе maximum recom- 
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+.015 (.38) UNLESS отте SPECIFIED 
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DIMENSIONS ARE IN INCHES (MILLIMETERS) 
1.015 (.38) UNLESS OTHERWISE SPECIFIED 
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Isolation vs. Frequency 
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*Typical performance applies to the MINPAC™ model and does not necessarily reflect 


the performance of the VERSAPAC® models. 
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Typical Performance at 25°C* 
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*Typical performance applies to the MINPAC™ model and does not necessarily reflect 


the performance of the VERSAPAC® models. 
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Typical. Performance at 25*C* AT |... WJ-M50A/M50AC/MYS50A/MY50AC 


Harmonies of c EE R- Port | 2 Test Conditions 


ከ = 2 GHz at +10 dBm 





f = 6 GHz at +10 dBm 
fL = 11 GHz at +10 dBm 


Single Tone 


Test Conditions 
IM | 


fL fp 
1x1 
{х2 
{хЗ 
2х1 
2х2 
3x1 
3x2 
3x3 
4 x 1 
4x2 
5 X1 
5x3 
6x1 
6x2 
7x1 
7x3 


fj = 2 GHz at +10 dBm 
fR = 3.25 GHz at -10 dBm 


fL fR 
1x1 
1x2 
1x3 
2x1 
2x2 
3x1 
3x2 
3x3 
4x1 
4x2 
5х1 
5x3 
6x1 
6x2 
7X1 
7X3 


ከ = 4.1 GHz at +10 dBm 
ің = 6.0 GHz at -10 dBm 





“Typical performance applies to the MINPAC™ model and does not necessarily reflect 
the performance of the VERSAPAC® models. | T 


WJ Customer Service: 1-800-WJ1-4401 • FAX: 415-813-2758 * e-mail: mw.devices Q wj.com 347 


M51/M51C 
MY51 / MY51C 


TRIPLE-BALANCED MIXER 





LO 2.0 TO 24.0 GHz 

RF 2.0 TO 24.0 GHz 

IF 1.0TO 15.0 GHz 

LO DRIVE +10 dBm (NOMINAL) 
VERY WIDE BANDWIDTH 

HIGH COMPRESSION POINT 

MIL-M-28837 EQUIVALENT LEVEL SCREENING к | 


МЇМРАС | 0.800 | 0,062 (1.58) RADIUS 
AVAILABLE | ) --/ጆ 





Outline Drawings 
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Guaranteed Specifications! 68 T= 
| оова 0.001 (0.46 + 0.03) 


E 0.195 + 0.020 (4.95) | DIA PIN 
Al A ^ BRE 3) PLACES 
Characteristics Typ. | +25°C |-54°С to +85°С | Test Conditions (8) PLACES a ' 
PRODUCT LABEL 
AREA 


SSB Conversion Loss| 7.5 dB | 9.5 dB 5.5 to 18.0 GHz 









and ከ 2.0 to 18.0 GHz 
SSB Noise Figure ከ 2.0 to 10.0 GHz 
(Max.) 2.0 to 18.0 GHz 





fj 2.0 to 24.0 GHz 
ШАД RE ае ence 
fR 2.0 to 24.0 GHz A 

fL 2.0 to 24.0 GHz 

fl 1.0 to 12.0 GHz ASA 


точ ОНЯ = fg SaL EC TORI) 
ጊር 0.187 (28.65) | RF CONNECTOR 


(4.75) 





SMA JACK (FEMALE) 
(3 PLACES) 


















ISOLATION (Min.) s= 
L to R fL 2.0 to 3.0 GHz ee 
fL 3.0 to 24.0 GHz 
L to | fL 7.0 to 24.0 GHz ve 
22 dB IL 2.0 to 7.0 GHz "en. || MS ua 
: (218) 
Conversion ің level +5.0 dBm +. ges 1 
Compression 1.0 dB ከ level +10.0 dBm (өн gn | Күн 
n | i> s 
Third-Order Input |+15 dBm Іні =5.00 GHz at -6 dBm i 
Intercept Point ің = 5.01 GHz at -6 dBm a 599 DA THRU / 05560000 
{| = 8.0 GHz at +10.0 dBm 
ші LANG bas. NP sa ENES 
їң„= 16.01 GHz at -6 dBm 2 
2 
በ = 18.0 GHz at +10.0 dBm 
Notes: 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only unless otherwise specified. 
2. Typical values are measured at 25°C and are not guaranteed. Typical performance applies to the MINPAC™ model and 
does not necessarily reflect the performance of the VERSAPAC® model. 


Absolute Maximum Ratings 


Operating Temperature ......................4. 1 0а ግ ግ ገ ግ ግ ን ምውት -54°C to +100°C 
Storage Temperature ..................Һ.1024. 01100 eene -65°C to +100°C 
Péak InpübPOWer........... rcm +26 dBm max. at +25°C, +22 dBm max. at +100°C 


Weight M51: 12 grams (0.42 oz.) max. MY51: 12 grams (0.42 oz.) max. 
M51C: 40 grams (1.41 oz.) max. MY51C: 18 grams (0.63 02.) max. 
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Typical Performance at 25°C* | WJ-M51/M51C/MY51/MY51C 
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Drive Level: Тһе maximum recom- RF FREQUENCY — GHz 
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+.015 (.38) UNLESS OTHERWISE SPECIHED +.015 (.38) UNLESS OTHERWISE SPECIFIED 


“Typical performance applies to the MINPAC™ model and does not necessarily reflect 
the performance of the VERSAPACe models. 
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Typical Performance at 25°C* 
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*Typical performance applies to the MINPAC™ model and does not necessarily reflect 


the performance of the VERSAPAC® models. 


W]-M51/M51C/MY51/MY51C 


I-Port VSWR 





1.2 3-4 5 6 7 8 9 101112 13 14 15 
IF FREQUENCY - GHz 





ry see oe Ce g € 1.12 13 14 15 


IF FREQUENCY - GHz 

NEEL 
CHEN 

"TET N 


4.0 
Pog 9578 7]—5--9 40-T1 12-19 14-15 
IF FREQUENCY - GHz 


UTILE. 
МИ М 
ИЙИНИ; 


1 3 4 5 6 7 8 9 1011 12 13 14 15 
IF FREQUENCY - GHz 


NUHAN 
Т 
ІШЕ 





2.0 






VSWR 


3.0 













VSWR 


4.0 


1:2 3-4 5 6.7 8 9 40111213 14 15 
IF FREQUENCY - GHz 












PCS 
ATRAE | [INN 
=. АҒЫСЫН ыз 
СЫ Очар | 


1 Pees 5.8 1778 9;10 1| 12.13 14 15 
IF FREQUENCY — GHz 





350 WJ Customer Service: 1-800-WJ1-4401 * FAX: 415-813-2758 * e-mail: mw.devices @ wj.com 


Typical Pétfotmance at 25°C* Ж. | | WJ-MSI/MSIC/MY51/MYSIC 





Harmonics of ff | ክ- Port Test Conditions 


fL =- 2 GHz at +10 dBm 


ከ = 6 GHz at +10 dBm 
fL = 11 GHz at +10 dBm 


Single Tone Тур: . . Test Conditions 
IM | "D A ይ 


fL fp 
1x1 
{х2 
{х3 
2х1 
2х2 
3x1 
3x2 
3x3 
4 x 1 
4x2 
5X1 
5x3 
6x1 
6x2 
7 x1 
7X3 


fL = 2 GHz at +10 dBm 
fg = 3.25 GHz 81-10 dBm 


fL fp 
1x1 
1x2 
1x3 
2 x1 
2x2 
3x1 
3x2 
3x3 
4 x 1 
4x2 
5x1 
5x3 
6x1 
6x2 
7 x1 
7x3 


ከ = 4.1 GHz at +10 dBm 
ІҢ = 6.0 GHz at -10 dBm 





“Typical performance applies to the MINPAC™ model and does not necessarily reflect 
the performance of the VERSAPAC® models. | 
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M52 / М52С 
MY52 / MY52C 


TRIPLE BALANCED MIXER 


% 


LO Ų 2.0 TO 24.0 GHz 
RF 


IF 0.1 TO 5.0 GHz 

LO DRIVE +10 dBm (NOMINAL) 

HIGH COMPRESSION POINT 

VERY WIDE BANDWIDTH Outline Drawings 

MIL-M-28837 EQUIVALENT LEVEL SCREENING M52 
AVAILABLE (MINPAC) Ж 


Guaranteed Specifications! m ies Ж ' 


Characteristics Typ. -54°C to +85°C | Test Conditions ' SEE 


(3) PLACES 
RF = 8 to 18 GHz 





¢ ¢ ¢ ¢ ¢ 













0.018 + 0.001 (0.46 + 0.03) 
DIA PIN 
(3) PLACES 





SSB Conversion Loss 


and LO = 8 to 18 GHz 
SSB Noise Figure IF = 0.1 to 4.0 GHz 
(Max.) RF = 2 to 8 GHz 


LO = 2 to 8 GHz 
IF = 1.0 to 4.0 GHz 
RF = 2 to 18 GHz 
Aue 104 bes а. 
IF = 0.1 to 5.0 GHz a 

RF = 18 to 24 GHz 
















LO = 13 to 24 GHz M52C 
IF = 0.1 to 5.0 GHz (CONNECTORIZED) 
Isolation (Min.) MOUNTING (46) 
гә LO = 2 to 24 GHz pii 9 ; «m a | ы Ж SIR UCK FEMALE) 
LO = 4 to 19 GHz 045 4 ee M3 
ea LO = 2 to 20 GHz ጋ ES 








LO = 20 to 24 GHz 


Conversion Compression| 1.0 dB ің Level +5.0 dBm ed 
f| Level +10.0 dBm PASE EA ы” 
(218) 
Nd 
| 


Third-Order Input ВЕ; 3.75 GHz -6 dBm 
Intercept Point RF» 3.76 GHz -6 dBm ` ose (859 1-4. 
LO 4.0 GHz +10 dBm odi d 
RF4 13.00 GHz -6 dBm | 
RFs 13.01 GHz -6 dBm MOUNTING HOLE 








! 0.746 + 0.010 
| (18.95 + 0.25) 








0.956 + 0.010 


LO 11.0 GHz +10 dBm PLACES) ልክ (24.28 + 0.25) 

ВЕ 20.00 GHz -6 dBm 

RFs 20.01 GHz -6 dBm DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+015 (38) UNLESS OTHERWISE SPECIFIED 


LO 24.0 GHz +10 dBm 





Notes: 

1. Measured in a 50-ohm system with nominal LO drive and downconverter application only unless otherwise specified. 

2. Typical values are measured at 25°C and are not guaranteed. Typical performance applies to the MINPAC™ model and 
does not necessarily reflect the performance of the VERSAPAC model. 


Absolute Maximum Ratings 


Operating Temperature ...................әзееееееееееееееееененн -54°C to +100°С 
Storage Temperature ................1.0244.4а 41.100000 ው ን ው ካው ግ ግ ን ን ን ምም -65°C to +100°C 
Peak Input Power ........................... +26 dBm max. at +25°C, +22 dBm max. at +100°C 


Weight M52: 12 grams (0.42 oz.) max. М52С: 40 grams (1.41 02.) max. 
MY52: 12 grams (0.42 oz.) max. MY52C: 18 grams (0.63 OZ.) max. 
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Outline Drawings: _ Typical Performance at 25°C * WJ-M52/M52C/MY52/MY52C 


MY52 (VERSAPAC) Drive Level Conversion Loss vs. Frequency 
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“Typical performance applies to the MINPAC™ model and does not necessarily reflect the 
performance of the VERSAPAC® model. 
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Typical Performance at 25°C * 


Third-Order Intercept Input R-Port VSWR 
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*Typical performance applies to the MINPAC™ modei and does not necessarily reflect the 
performance of the VERSAPAC® model. 
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WJ-M52/M52C/MY52/MY52C 
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Typical Performance at 25°C* ` . ዩ ን”... . 


Harmonics of fL СС 'R-Port. Test Conditions 





ЕСЕСІНЕ fL = 2 GHz at +10 dBm 


ከ = 6 GHz at +10 dBm 


ከ -23 dBm - -22 dBm | ከ = 11 GHz at +10 dBm 
28 -38 dBm -41 dBm 


Single Tone Im Typical Test Conditions 
fL fR Suppression 


fL fR 
1x1 
1x2 
1x3 
2x1 
2x2 ` 
3x1 
3x2 
3x3 
4x1 
4x2 . 
5x1. 
5x3 
6x2 
7x3 


| = 2 GHz at+10 dBm ` 
fR = 3.25 GHz at -10 dBm 


ከ = 4.1 GHz at +10 dBm 
fR = 6.0 GHz at -10 dBm 





7X3 


“Typical performance applies to the MINPAC™ model and does not necessarily reflect 
the performance of the VERSAPAC® models.. 
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M53 / M53C 


TRIPLE BALANCED MIXER 


ቀ ТО 20 TO 26.0 GHz 


IF 0.1 TO 6.0 GHz 

LO DRIVE +10 dBm (NOMINAL) 

HIGH COMPRESSION POINT 

VERY WIDE BANDWIDTH 

MIL-M—28837 EQUIVALENT LEVEL SCREENING 


AVAILABLE M53 
(MINPAC) 





Outline Drawings 


¢ ¢ ¢ ¢ ¢ 





Guaranteed Specifications! 


0 i 
| (7.49) | М 
Characteristics Typ. -54°C to +85°C | Test Conditions s . ፳5ሉ. 3 


0.018 + 0.001 (0.46 + 0.03) 
0.195 + 0.020 (4.95) 








DIA PIN 























SSB Conversion Loss 7.5 dB | 9.5 dB HF «810418 GHz (8) PLACES а 
апа LO = 8 10 18 GHz PRODUCT LABEL 
SSB Noise Figure IF = 0.1 to 4.0 GHz 
(Max.) 8.0 dB |10.0 dB RF = 2 to 8 GHz hes x በ618 
LO = 210 8 GHz ias qe 
Y Y 
IF.- 40 to 4.0 GHz ТЕТЕ э 2 a 
8.5 dB |10.5 АВ RF = 2 to 18 GHz € : 
LO =2 to 18 GHz 
IF = 0.1 to 5.0 GHz DIMENSIONS ARE IN INCHES (MILLIMETERS) 
9.5 dB 12 5 dB RF = 18 to 26 GHz +.015 (.38) UNLESS OTHERWISE SPECIFIED 
LO = 18 to 26 GHz 
IF = 0.1 to 6.0 GHz M53C 
(CONNECTORIZED) 
Isolation (Min.) А Пс бы 
L-R T = a i P. 4 T | i (28.65) | ወም 
= 440 7 1. | 
L-I LO = 2 to 20 GHz (19) -ү- 










LO = 20 to 26 GHz 


Conversion 1.0 dB ің Level + 5.0 dBm ie 
Compression {| Level + 10.0 dBm io | 897) Жа 
А — (2.18) 


F4 3.75 GHz -6 dBm е ‚к. 

p ps do የል ge "S ርሽ.) 89. Sen» 
š Z + m Y 16 22 

RF, 13.00 GHz -6 dBm | 

RF» 13.01 GHz -6 dBm One (295) ገ P 0956+0.010 — 

LO 11.0 GHz +10 dBm lini; ም 

RF4 20.00 GHz -6 dBm 

RF» 20.01 GHz -6 dBm 2 015 (38 UNLESS OTHERWISE SPECIFIED 

LO 24.0 GHz +10 dBm 

Notes 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only unless otherwise specified. 
2. Typical values are measured at +25°C and are not guaranteed. 














Third-Order Input 
Intercept Point 





Absolute Maximum Ratings 


Societ -54°C to +100°C 
сиз OS Ip Si uu аша pile Cod peg aasawa SR -65°C to +100°C 
Peak Input Ромег........................... +26 dBm max. at +25°C, +22 dBm max. at +100°C 
Weight M53: 12 grams (0.42 oz.) max. 


M53C: 40 grams (1.41 oz.) max. 


356 WJ Customer Service: 1-800-WJ1-4401 • FAX: 415-813-2758 * e-mail: mw.devices @wj.com 


Typical Performance at 25°C W]-M53/M53C 


Drive Level: The maximum recom- Conversion Loss vs. Frequency Conversion Loss vs. Frequency 
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LO = 40 GHz at +10 dBm 
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Typical Performance at 25°C 


Third-Order Intercept Input 
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Typical Performance at 25° С - 


Harmonics offi | R-Port Е B ME Test Conditions 


` -8dBm 








ከ. ከ = 2 GHz at +10 dBm 
21 | . -27 dBm 
3f - | -21dBm 
Ар — |, | -31dBm 
а ` | -29 dBm 
61 | -49 dBm 
27% | -2408ጠ 0 be. 
9 [| dBm — 
10. 71 -54dBm - | 
11 ከ ማሰስ | -50dBm | | 
fL -24 dBm | ከ =6 GHz at +10 dBm 
2% -25 dBm ቤዝ 9a | 
3 fL -27 dBm 
fL -23 dBm ) ከ = 11 GHz at +10 dBm 
21% | -38dBm 
Single Tone Im Typical . Test Conditions 
fL fn Suppression | 
fL fR . ቺ 
1x1 22% = 2 GHz at +10 dBm 
1x2 . fp 3.25 GHz at -10 dBm 
1x3 
2x1 
2x2 
3 x 1 
3x2 
3x3 
4 x 1 
4x2 
5x1 
5x3 
6x2 
7x3 
fL fn 
1x1 ғ 005 ከ = 4.1 GHz at +10 dBm 
1x2 | 26 dB ің - 6.0 GHz at -10 dBm 
2x1 31 dB | 
2x2 48 dB 
3 x 1 16 dB ` 
3x2 | 51 dB 
3x3 57 ав: 
4x1 43 dB 
4x2 44 dB 
5x3 54 dB 


7x3 67 dB 
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M63 / M63C 
MY63 / MY63C 


DOUBLE-BALANCED MIXER 


LO 2.5 TO 70 GHZ 

RF 2.510 5.5 GHz 

IF DC TO 1.5 GHz 

LO DRIVE +9 dBm (NOMINAL) 

LOW NOISE FIGURE: 5.8 dB (TYP.) 

MIL-M-28837 EQUIVALENT LEVEL SCREENING 
AVAILABLE 





¢ ¢ ¢ ¢ ¢ ¢ 


Outline Drawings 


M63 
(MINPAC) 


Guaranteed Specifications! PRODUCT LABEL AREA 


ODD COLORED 
GLASS SEAL 
880 +0254 


Characteristics -54°C to +85°C | Test Conditions ical E በ8000 (вво 024) 
0.062 R 


157 | | 9, | | 
(1.57) 
SSB Conversion Loss| 5.0 dB |6.0 dB 6.5 dB ің 3.0 to 5.0 GHz E was id 
and fj 3.0 to 5.5 GHz passam) ዐሊየክ = -- 0395 + 0020 
SSB Noise Figure ከ 0.03 to 0.5 GHz bon 
(Max.) 5.8 dB |7.0 dB 7508 (ің 2.5 to 5.5 GHz Pr M 
ከ 25 to 7.0 GHz age a £ 
fl 0.03 to 1.5 GHz й — 
4.83) 


ISOLATION (Min.) 


+0.010 








— 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 


ИЛ to R 40 ав |30dB 28 dB fL 25to 7.0 GHz +.015 (38) UNLESS OTHERWISE SPECIFIED 
ከ to | 25 ав | 17 ав 15 ав ከ 2.5 to 3.5 GHz — 
30dB |20dB 18 dB h 3.010 720 GHz 
м (CONNECTORIZED) 


fp level +2 dBm 


0.185 RF CONNECTOR 
SMA JACK (FEMALE 
ከ level +9 dBm (4.70) / SMA JAOK FEMALE) 


Conversion 1.0 dB 
Compression 
Third-Order Input +11 dBm ірі 4.00 GHz at -10 dBm 38 | Н 
Intercept Point fro 4.01 GHz at -10 dBm a ga 
fL 2.8 GHz at +9 dBm 6:53) E EE 0714 
t— Же) M 



























VSWR 1.068 | шу 0.896 
R-Port fg 2.5 to 5.5 GHz ን 17% e278 
534 
L-Port fj 2.5 to 7.0 GHz 488/1158 ||. በ088 
l-Port fL .03 to 1.5 GHz MOUNTING HOLE 
0116 DIA THRU 
(4) PLACES 
Notes: DIMENSIONS ARE IN INCHES (MILLIMETERS) 
1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. +.015 (.38) UNLESS OTHERWISE SPECIFIED 


The | -Port frequency range extends to DC for phase detection, pulse modulation, or attenuator applications, l-Port 
VSWR degrades from a 50-ohm system at low IF frequencies. 

. Typical values are measured at 25°C and are not guaranteed. Typical performance applies to the MINPAC™ model and does 
not necessarily reflect the performance of the VERSAPAC® model. 


ኪን 


Absolute Maximum Ratings 


Operaio ТАСА О: ecd а аали бка ОГ Ie DRE Maia de eani нин ік тала -54°C to +100°C 
ӘКИЕСӘЕТЕТПЕГЕШШЕ:;...5<.2ш----.. реу ችት Doe e a n io as -65°C to +100°C 
Pear HIDE, FONET በበን. ቼው domes ንንም ምና UR ቸም +23 dBm max. at +25°C 
Pok рез Ею уусу с PS ы Фа тата E ምም ፍው анын የናና ና 100 mA DC 
Weight M63: 14 grams (0.5 oz.) max. M63C: 45 grams (1.6 02.) max. 


MY63: 7.9 grams (0.28 02.) max. MY63C: 20.0 grams (0.70 oz.) max. 
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Outline Drawings Typical Performance at 25°C * ` WJ-M63/M63C/MY63/M Y63C 







(VERSAPAC) VSWR 
0.062 (1.58) | 
RADIUS 
0.070 20% (|, 28) r (4) PLACES 
DIATHRU (4) PLACES “~~ (20.32) 24 PRODUCT а 
А LABEL AREA са 
| 0 
0.590 0.450 9% 
(1499) 0295 (11.43) 3 
4 9 | 0.070 ig x 
+ (1.78) © 
! E 0.145 2 
uum wm о > 
54 + š s 
8 PLACES У = fg =4.0 GHz 
ከ = 5.11 GHz 


< 











| 0015+0001 
پا‎ > (038 + 0.03) | LO POWER - dBm 
+ DIA PIN 
(3) PLACES 
DIMENSIONS ARE IN INCHES (MILLIMETERS) Drive Level: The maximum recom- 
+.015 (38) UNLESS OTHERWISE SPECIFIED 


mended drive level is +13 dBm. 
























MY63C 
(CONNECTORIZED) 0.1 0.3 0.5 0.7 0.9 1.1 
PRODUCT . 
m Conversion Loss CREO MENDY S GHz 
0.070 ca 
(1.78) 5D ~ в 
са 0 Typical Two-Tone Intermodulation 
2 Š Performance 
! RF CONNECTOR z 
SMA JACK (FEMALE) о 
(3) PLACES = 
0145 _ 0070 +0009 (18 2%) 6 
(3.68) 5.10 DIA. THRU (4) PLACES = 
(12.95) = 
e 
! 
|027 RF FREQUENCY.- GHz 
! 
ih d 
Isolation 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 





ISOLATION - dB 





Typical Two-Tone Intermodulation Per 
LO FREQUENCY - GHz formance: fcm 1200 MHz, fp = 3.95 
GHz +10 MHz, fp @ -10 dBm fn ict fi, 
f = 2.75 GHz @ +9 dBm. Vertical 
scale = 10 dB/cm. 


"Typical performance applies to the MINPAC™ model and does not necessarily reflect the 
performance of the VERSAPAC® model. 
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M63H / М6ЗНС 
MY63H / MY63HC 


DOUBLE-BALANCED MIXER 


625 TO 75 ОН? 

RF 2.5 TO 6.5 GHz 

IF DC TO 1.5 GHz 

LO DRIVE +20 dBm (NOMINAL) 

HIGH THIRD-ORDER I.P: +22 dBm (ТҮР) 

MIL-M-28837 EQUIVALENT LEVEL SCREENING 
AVAILABLE 





¢ ¢ ¢ ¢ ¢ ¢ 


Guaranteed Specifications! 


-54°C 10 +85°С | Test Conditions 


SSB Conversion Loss; 5.8 dB | 6.5 dB 6.8 dB ің 3.0 to 5.0 GHz 
and fj 3.0 to 5.5 GHz 

SSB Noise Figure ከ 0.03 to 0.5 GHz 
(Max.) ің 2.5 to 6.5 GHz 

ከ 2.5 to 7.5 GHz 

ከ 0.03 to 1.5 GHz 


Characteristics 


7.8 dB 


6.0 dB | 7.5 dB 


ISOLATION (Min.) 





ከ to R ከ 2.5 to 6.5 GHz 
ከ 6.5 to 7.5 GHz 

ከ to | ከ 3.0 to 5.5 GHz 
ከ 5.5 to 7.5 GHz 

ከ 2.5 to 3.0 GHz 

Conversion БД ШЕШЕ ің level +14 dBm 
Compression ከ level +20 dBm 


Third-Order Input 
Intercept Point 


ірі 4.00 GHz at 0 dBm 
fro 3.99 GHz at 0 dBm 
ከ 5.0 GHz at +20 dBm 


422 dBm T 
Notes: 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only,unless otherwise specified. The 
l-Port frequency range extends to DC for phase detection, pulse modulation, or attenuator applications, l-Port VSWR 
degrades from a 50-ohm system at low IF frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. Typical performance applies to the MINPAC™ model and 
does not necessarily reflect the performance of the VERSAPAC® model. 


Absolute Maximum Ratings 


Opa bay TS RUE, с ንች ቸላ ናች ንትን ንን ማያ ዋም t лады -54°C to +100°C 
SOFIE 25.1: 1116,2..:112..: በስለው መ uk Ay ናሞ ን d ea en rn ride ed -65°C to +100°C 
Peak Input Power .................... +24.7 dBm max. at +25°C, +20.9 dBm max. at +100°C 
Paak MEOE GUTOPE አቋ СОИ СИНИЕ O ችንና ን старды» 100 mA DC 
Weight M63H: 14 grams (0.5 oz.) max. 


M63HC: 45 grams (1.6 oz.) max. 
MY63H: 7.9 grams (0.28 02.) max. 
MY63HC: 20.0 grams (0.70 о2.) max. 





Outline Drawings 


M63H 
(MINPAC) 


PRODUCT LABEL AREA 
ODD COLORED 
GLASS SEAL 
OR ID DOT 










4 
30.010 40.254 
0.740 _0 005 (ево 224) 


LN 





0.018 + 0.001 | 
(046 +002) DIA. PIN — | — 
(3) PLACES 


0195 + 0020 
(4.95 + 0.51) 
3. 05 "E 
0.550 те (2794 10127) (2.41) 
(13.97) |*—* i 
H 
0190 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
5.015 (38) UNLESS OTHERWISE SPECIFIED 














M63HC 
(CONNECTORIZED) 
0.185 RF CONNECTOR 
(4.70) 7 SMA JACK (FEMALE) 
oa (3) PLACES 
(9.53) 
0.375 
(9.53) 
i 
068 | 
(2713) 
534 
(13.56) 
MOUNTING HOLE 


0.116 DIATHRU 
(4) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (38) UNLESS OTHERWISE SPECIFIED 
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Outline Drawings 


MY63H 
(VERSAPAC) e 
0.070 "5 004 (12% 0.10 ) 


+0.003 +0.08 (0) PLACES 
080 , 
(20.32) PRODUCT 
LABEL AREA 






DIATHRU (4) PLACES 















| 
0.590 0.450 
(14.99) 0295 (11.43) 
{ ሆዌጩ 0.070 
+ (178) 
0.100 + 0.010 . 
(2. 544025) (12.95) 
(3) PLA 
0.095 |----- 
(2.41) | 0.400 
| П (10.16) 
SRE OE. dum | 0.015 + 0.001 
0.190 -* (0.38 + 0.03) 
(4.83) + DIA PIN 
' (3) PLACES 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 
MY63HC 
(CONNECTORIZED) 


PRODUCT 


+0.003 +0.08 
0.070 +9003 (1.78 0%) 
DIA. THRU (4) PLACES 








SURFACE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 


CONVERSION LOSS - dB 
ча 





Typical Performance at 25°C * WJ-M63H/M63HC/MY63H/MY63HC 


Drive Level VSWR 






ሻኛ P10 = 0 dim 






L-PORT VSWR 
in 


һә 


WR. 
|. 





8 30 35 40 45 50 55 60 65 7.0 
LO FREQUENCY - GHz 





9 fR =4.5 GHz @ -5 dBm 


10 гати Paw aq 
12 


15 16 17 18 19 26:21: 22 





LO POWER - dBm = 
> 
፦ 
Drive Level: Тһе maximum recom- ° 
mended drive level is +23 dBm. ፎ 
i : IF =500 MHz 
Conversion Loss fL >fR 


PLO = +20 dBm 





25 31, 395 - 40 45 ` 60-565. 60 
RF FREQUENCY - GHz 


IF =250 MHz 
PLO = +20 dBm 
PRF =0 dBm 
25 30 35 40-45 50 55 6.0 
INPUT FREQUENCY - GHz 





CONVERSION LOSS - dB 


I-PORT VSWR 





0.2 0.4 0.6 0.8 1.0 12 
IF FREQUENCY - GHz 





Typical Two-Tone Intermodulation 
25 30 35 40 45 50 55 640 Performance 


INPUT FREQUENCY - GHz 


CONVERSION LOSS - dB 


Conversion Loss (Upconversion) 






2 
Jg 
5 
2 
> 
8 25 30 35 40 45 50 55 60 
OUTPUT FREQUENCY - GHz 

Isolation 

10 
` m 11 ጌሙ 
= 3| | n ИЙ | L MN Typical Two-Tone Intermodulcation 
5 40 ጐ= me ተሙ | Performance: f = 1.0 GHz,f, > fa, f 
eo = 5.0 GHz @ +20 dBm, fg = 3.995 GHz 


50 መ ር... PLO = +20 dBm 


+ 5 MHz ወመ 0 dBm. Vertical scale = 
10 dB/cm. 


25 3.0 35 40 45 50 55 60 65 7.0 7.5 
LO FREQUENCY - GHz 





ISOLATION - dB 


25 30 35 40 45 50 55 6.0 
RF FREQUENCY - GHz 


“Typical performance applies to the MINPAC™ model and does not necessarily reflect the 
performance of the VERSAPAC® model. 
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M67 / M67C 


DOUBLE-BALANCED MIXER 


LO 7.0 TO 17.0 GHz 

RF 9.0 TO 15.0 GHz 

IF DE TO 2:5 GHz 

LO DRIVE +10 dBm (NOMINAL) 
LOW NOISE FIGURE: 6.5 dB (TYP) 


ቆቀቀቀቀቀ 


AVAILABLE 


Guaranteed Specifications! 


Characteristics 


SSB Conversion Loss 
and 

SSB Noise Figure 
(Max.) 


Isolation (Min.) 


LatR 40dB | 22dB 20 dB 
30 dB | 10 dB 8 dB 
Lat! 25dB | 15dB 13 dB 


Conversion Compression 1.0 dB 


Third-Order Input +11 dBm 
Intercept Point 


Single Tone IM 
Suppression 

2х2 

3x3 

4x3 

4x4 

5x4 

5x5 





Notes: 


MIL-M—28837 EQUIVALENT LEVEL SCREENING 





Typ. -54°C to +85°C | Test Conditions 


ің 9.5 to 13 GHz 
ከ 9 to 13.5 GHz 
fj 30 to 500 MHz 
fg 9 to 15 GHz 

fj 8to 16 GHz 

fj 30 to 1000 MHz 
ің 9 to 15 GHz 

ከ 7 to 17 GHz 

fj 30 to 2000 MHz 
9.5 to 13.5 GHz 
ከ 7 to 16 GHz 

fj 30 to 2500 MHz 


f| 7 to 15 GHz 
fj 15to 17 GHz 
ከ 7 to 17 GHz 


ің Level +4 dBm 
ከ Level +10 dBm 


R1 11.50 GHz at -6 dBm 
fno 11.51 GHz at -6 dBm 
ከ = 12.0 GHz at 410 dBm 


ጭ 9 - 15 GHz at -10 dBm 
ከ 7 - 17 GHz at +10 dBm 


1. Measured іп a 50-ohm system with nominal LO drive and downconverter application only,unless otherwise specified. 
The l-Port frequency range extends to DC for phase detection, pulse modulation, or attenuator applications, l-Port 


VSWR degrades from a 50-ohm system at low IF frequencies. 
2. Typical values are measured at +25°C and are not guaranteed. 


Absolute Maximum Ratings 


Operating Тетрегаште .... erc erre ማገን ል ማፍ ማም 55... -54°C to +100°C 
SE TO BORNE ...uu asp raro ern sn ne m дыны «а E ЙЫ rine roa re -65°C to +100°C 
Peak Input Ромег............................. +23 dBm max. at +25°C, +20 dBm max. at +60°C 
Peak inputCurrant а Б°С7... енка etm ienasi stubs АА Ғе РИ 50 ጠል DC 
Weight M67: 14 grams (0.5 02.) max. М67С: 45 grams (1.6 о2.) max. 
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Outline Drawings 




















M67 
(MINPAC) 
0.062 R (1.58) 
(4) PLACES 
| 089 
025 4 гат ha RF= [499 
(7.49) | 
x | 
(20.32) 
0.400 
41) (10.16) 
e _ . 1. ;| |. 0195+0020 
ን 3 Á 69609) 
ሂም ጋ E 0018 + 0.001 DIA PIN 
8 PLACES 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 
M67C ` 
(CONNECTORIZED) 
RF CONNECTOR 
SMA JACK (FEMALE) 
[3 PLACES) 
0.564 






— 0459 — # E C 
| 







|<—~||— ~~— proouct 
0.956 0086 LABEL AREA 
MOUNTING HOLE (24.28) (218) 


0.116 (2.95) DIATHRU 
(4 PLACES) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 


Typical Performance at 25°C 


Conversion Loss vs. LO Drive 







ላብ rasa si us 

Ree ы ЕВ 

See Age ኒር aed, 
АВ ee 


ES FR = 11.5 GHz 
rey i FL = 12 GHz 
СЕ ee eee 


т 

38 

mes 

[V | [ioomconversiony | | — 
ZAI IIIIII 


p 3.4 400.1. 8.59 1044 12.3 
LO DRIVE POWER - dBm 






CONVERSION LOSS - dB 





Conversion Loss vs. Frequency 


CONVERSION LOSS - dB 





25 3.19. 1. we С 15 d$ TT 
RF FREQUENCY - GHz 


CONVERSION LOSS - dB 





8 5 UU SIE CN d 4 115 
RF FREQUENCY - GHz 


Conversion Loss vs. Output Frequency 


| | | | | 
SE "ub 


«га 







CONVERSION LOSS - dB 


8; ' $0 AO ИТУ 133 MAtS 16 17 
OUTPUT FREQUENCY - GHz 
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Conversion Loss vs. RF Input Power 










CONVERSION LOSS - dB 
с> 





Ең = 11 GHz і 
FL = 12 GHz +85°С М 
7 
፤ (DOWNCONVERSION) 4 
8 
ES 32 4 fot 3 4 4 3 Q 7 ብ 


RF INPUT POWER - dBm 


Isolation vs. Frequency 


ISOLATION - dB 


6 8 10 12 14 16 
FREQUENCY - GHz 


L-Port VSWR vs. Frequency 


1.0 


8 10 12 14 16 
FREQUENCY - GHz 


R-Port VSWR vs. Frequency 


LO at *10 dBm 
Ты 25°C 


р 359: 10 11. 12 M M 15 18 
RF FREQUENCY - GHz 
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WJ-M67/M67C 


I-Port VSWR vs. fL 






Va w = = 
š IF = 1000 MHz \ N 
| 
> IF = 100 MHz 
3.0 
4.0 


CREE 10 12 14 16 18 
fL FREQUENCY-GHz 





8 8 10 12 14 18 
fL FREQUENCY-GHz 


Two-Tone Intermodulation Performance 





Typical Two-Tone Intermodulation Per- 


formance: fj = 1250 MHz, Ғы = 12.0, 
GHz + 1 MHz at -10 dBm he fg fi = 
13.25 GHz at +10 dBm. Vertical scale 
= 10 dB/cm. 
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M74 / М74С 


DOUBLE-BALANCED MIXER 


LO 5.0 TO 18.0 GHz 

RF 7.0 TO 18.0 GHz 

IF DC TO 3.0 GHz 

LO DRIVE +10 dBm (NOMINAL) 

VERY SMALL PACKAGE 

MIL-M—-28837 EQUIVALENT LEVEL SCREENING 
AVAILABLE 


© ¢ ¢ ¢ ¢ ¢ 


Guaranteed Specifications1,2 


Characteristics Typ. +25°C | -54°C to +85°C | Test Conditions 

SSB Conversion Loss ің 7 to 16 GHz 
and ከ 6 to 17 GHz 

SSB Noise Figure ከ 30 to 1000 MHz 
(Max.) ің 7 to 16 GHz 


fj 5to 18 GHz 

fj 30 to 2000 MHz 

ከ 30 to 3000 MHz f| < fR 
ің 8 to 16 GHz 

ከ 5 to 16 GHz 

ከ 30 to 3000 MHz 

16 to 18 GHz 

ከ 13 to 18 GHz 

ከ 30 to 3000 MHz ከ > fR 


Isolation (Min.) 


LatR ከ 5 to 14 GHz 
ከ 14 to 18 GHz 
Lat! fj 8to 18 GHz 





fL 5 to 8 GHz 


Conversion Compression | 1.0 dB ің Level +4 dBm 
ከ Level +10 dBm 
Third-Order Input +11 dBm fg4 13.00 GHz at -6 dBm 


Intercept Point fno 13.01 GHz at -6 dBm 


ከ = 14.0 GHz at +10 dBm 


Single Tone IM Suppression ің 8 to 13 GHz at -10 dBm 





Notes: 

1. Measured in a 50-ohm system with nominal LO drive and downconverter application only,unless otherwise specified 
The | -Port frequency range extends to DC for phase detection, pulse modulation, or attenuator applications, l-Port 
VSWR degrades from a 50-ohm system at low IF frequencies. 

2. Typical values are measured at +25°C and are not guaranteed. 


Absolute Maximum Ratings 





Outline Drawings 









M74 
(M IN PAC) PRODUCT LABEL AREA 
t 
(63 
0.2 
(6.6) | ፥ 
м. 0.062 RADIUS 
1.6) 
(4) PLACES 
0.095 
(2.4) ፦ 0560 | 
ЕГІ (4.2) 
| V 
4 4 s: 
$ a 0.01820001 DIA 
0.195+0.020 (3) PLACES 
(5:05) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


M74C 
(CONNECTORIZED) 


RF CONNECTOR 
SMA JACK (FEMALE) 
(3) PLACES 












0.424 (10.8) 
(2) PLACES 


0.770 + 0.010 
(19.6 + 0.3) 


MOUNTING HOLE 


2-56 UNC-2B THRU 
dhe (4) PLACES 


| | 
үгү | = +0.010 


(16) ” 










PRODUCT 
LABEL AREA 


6) 19.3 + 0.3) 


iu 
0.375 (9.5) 
(2) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 


6 grams (0.21 oz.) max. 
M74C: 30 grams (1.6 oz.) max. 


Operating] Temperature ое cd thes Td a DE -54°C to +100°C Weight M74: 
Storage TONDO OUTER RSS! -65°C to +100°C 
Peak Input Power........................... +23 dBm max. at +25°C, +20 dBm max. at +100°C 
Peak Input Curent a ED O ance ance N crea id tuna cuta на бнз ያንና ፡ 100 mA DC 
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Typical Performance at 25°C | WJ-M74/M74C 


Conversion Loss vs. LO Drive Power Conversion Loss vs. Frequency | Conversion Loss vs. Input ооч апа 
Lob ስ Я Temperature 


CONVERS ION LOSS - 48 





4 6 8 10 12 М. 16 ` 18 


CONVERS ION LOSS - dB 


CONVERSION LOSS - dB 





LO DRIVE POWER - dBm 


CONVERSION LOSS - መ 





Drive Level: The maximum. recom- 
mended drive level is +13 dBm. This 
upper level has been established by the 
desire to avoid a serious increase in 
noise figure and a loss of isolation. 
Operation at +13 dBm is recommended 
to achieve best two-tone performance 
and best suppression of the intermodu- 
lation products. 


ISOLATION - dB 


4 ም P 
IF = 4000 MHZ: 





CONVERSION.LOSS - dB 


4 6 8 10 12 14 16 18 
f. FREQUENCY - GHz 





ISOLATION - dB 





fp FREQUENCY - GHz 


CONVERS ION LOSS - dB 


OUTPUT f, = f -f 





OUTPUT FREQUENCY - ci 
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Typical Performance at 25°C WJ-M74/M74C 
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M76 / M76C 
MY76 / MY76C 


DOUBLE-BALANCED MIXER 








LO 2.5 TO 11.5 GHz 

RF 4.5 TO 9.5 GHz 

IF DC TO 2.0 GHz 

LO DRIVE + 10 dBm (NOMINAL) 
LOW NOISE FIGURE: 5.5 dB (TYP) 
MIL-M-28837 EQUIVALENT LEVEL SCREENING ` Outline Drawings 


AVAILABLE ЕК 


(MINPAC) 
Guaranteed Specifications!” омо R a 


2 
Ж (4) PLACES 





©% ¢ ¢ ¢ ¢ 








! 
Characteristics -54°C to +85°С | Test Conditions ба Hr | (14.99 
SSB Conversion Loss 5.5 dB | 7.0 dB 7.5 dB ің 6 to 8.0 GHz im | Ж 
апа f 4 to 9.0 GHz E- 2 
SSB Noise Figure fj 30 to 2000 MHz 
(Max.) 5.5 dB | 7.0 dB 7.5 dB ің 5 to 9.0 GHz ше 040 
f 4 to 9.0 GHz ا م‎ a ا‎ oo 
fj 30 to 1000 MHz т pma ECTS 
6.0dB | 8.0 dB 8.5 dB fg 4.5 to 9.5 GHz № L O TEN DAMM 
fj 2.5 to 11.5 GHz oe 
ከ 30 to 2000 MHz 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
Isolation (Min ) +.015 (38) UNLESS OTHERWISE SPECIFIED 
fL at R fj 2.5 to 9 GHz M76C 
20 dB fj 9.0 to 11.5 GHz 
ከ atl 15 dB % 4.0 to 11.5 GHz (CONNECTORIZED) 
10 98 fL 2.5 to 4.0 GHz 0.185 RF CONNECTOR 
















fno 7.01 GHz at -6 dBm 


(4.70) SMA JACK (FEMALE) 
Conversion Compression DE Iu fn Level +3 dBm Lit ы" PLACES) 
fj Level +10 dBm — 
Third-Order Input +13 dBm ጭ1 7.00 GHz at -6 dBm | | 
Intercept Point 
ከ 8.0 GHz at +10 dBm 
0.086 


О" Туу ; ç (218) 
fR 4.5 to 9.5 GHz at -10 dBm {ҮР | ` በጠ. А OR А 0746 
; CHIL ы | (18.95 
{| 2.5 to 11.5 GHz at -10 dBm 4- | Me A 
] «—|| PRODUCT 
0.956 0086 LABELAREA 
MOUNTING HOLE (2428) (218) 
0.116 (2.95) DIA THRU 
(4 PLACES) 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (38) UNLESS OTHERWISE SPECIFIED 
Notes: 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. The 
l-Port frequency range extends to DC for phase detection, pulse modulation, or attenuator applications. І-Рогі VSWR degrades 
2. Typical values are measured at 25°C and are not guaranteed. Typical performance applies to the MINPAC™ model and does not 
necessarily reflect the performance of the VERSAPAC® model. 


Single Tone IM Suppression 


ከ fR 
2x2 
2x3 
әхг 
3 x 3 
3x4 
4x3 





Absolute Maximum Ratings 


Weight 
DUO PARERE a ጸፍ ለነ ችኮ ባን ው -54°C to +100°C M76: 9 grams (0.32 02.) max. 
SU 6 ее T TE e gp cca 11 ው ማት ንው ting -65°C to +100°C M76C: 36 grams (1.27 02.) max. 
Peak Input Power........................... +23 dBm max. at +25°C, +20 dBm max. at +100°C MY76: 7.9 grams (0.28 62.) max. 
РОНС OO АГАВ хы ықы баасы ыдан 100 mA DC MY76C: 20.0 grams (0.70 oz.) max. 
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Outline Drawings Typical Performance at 25°C* WJ-M76/M76C/MY76/MY76C 











































MY76 Conversion Loss vs. Frequency L-Port VSWR vs. Frequency 
( ) ba 
RADIUS 10 
00 203 (ı7 2 ) > (4) PLACES e 
DIATHRU (4) PLACES | PRODUCT ih = 
LABEL AREA 2 
2 520 
| 5 о 
0.590 0.450 a 
(1499) 0295? (11.43) Š 3.0 
pen 0.070 = 2 4 6 8 10 12 14 
n (1.78) ° f FREQUENCY - GHz 
. 
.94 +0. й 
(3) PLACES R-Port VSWR vs. Frequency 
0.095 |------ኡ 
(241) | 0400 ° 
| 1. |9016 ' 
"ыу | 0.015 + 0.001 م‎ 
0.190 | _ + (038+0.03) © 
(4.83) + DIAPIN 
بت‎ (3) PLACES 5 
| 2 
š 
DIMENSIONS ARE IN INCHES (MILLIMETERS) S 
+ 015 (38) UNLESS OTHERWISE SPECIFIED 
MY76C IF FREQUENCY - GHz | 
(CONNECTORIZED) RF FREQUENCY - GHz 


PRODUCT 
AREA Conversion Loss vs. Output Frequency 






l-Port VSWR vs. fj. 




















































0.070 á 
7 (1.78) e 
450 2 
| (11.43) 2, 
\ RF CONNECTOR 5 « 
SMA JACK (FEMALE) 2 sh > N 
(8) PLACES ы LO = +10 dBm \ | “ IF = 2000 MHz 
Eme dad 5 INPUT = 1000 MHz (UP CONVERS ION) 
ies 0070 793 (1.78 2%) a መመ 
(368) ” = 
(26) ነን ንን OUTPUT FREQUENCY (GHz) 
геу) LN 029 Conversion Loss vs. RF Input Power 4 6 8 10 12 
ША ረው un m | (7.37) ዞ LO FREQUENCY - GHz 
жақа ! 
0.400 
MOUNTING 
ис SURFACE 


Typical Two-Tone Performance 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (38) UNLESS OTHERWISE SPECIFIED 





fa = 7.0GHz 
fi = 8.0 GHz 
AT +10 dBm 





CONVERSION LOSS - dB 








RF INPUT POWER - dBm 


Typical Performance at 25?C* Isolation vs. Frequency 


Conversion Loss Vs. LO Drive 











ISOLATION - dB 























Typical Two-Tone Performance: f 2 
„КНУ, fi 2 fr, fL = 8.0 GHz @ +10 
dBm, fp 7.0 GHz + 1 MHz, fp @ -10 
dBm. Vertical scale = 10 dB/cm. 





CONVERSION LOSS - dB 


























LO POWER - dBm 


Conversion Loss vs. Frequency 


> 


ዙ< 2000 MHz 
LE 


ISOLATION - dB 


a 





co 














CONVERSION LOSS - dB 


-- 
о 





fr FREQUENCY - GHz 
RF FREQUENCY - GHz 


“Typical performance applies to the MINPAC™ model and does not necessarily reflect the 
performance of the VERSAPAC® model. 
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M76H / M76HC 
MY76H / MY76HC 





DOUBLE-BALANCED MIXER 


% 
% 
% 
% 
% 
% 


LO 2.5 TO 11.65 GHZ 

RF 4.5 TO 9.5 GHz 

IF DC TO 2.0 GHz 

LO DRIVE +20 dBm (NOMINAL) 

HIGH THIRD ORDER І.Р: +24 dBm (TYP) 

MIL—M-28837 EQUIVALENT LEVEL SCREENING 
AVAILABLE 


Guaranteed Specifications!” 


-54°C to +85°C | Test Conditions 


Characteristics 


5.5 dB |7.0 dB 7.3 dB ің = 4.5 to 8.0 GHz 
SSB Conversion Loss | = 2.5 to 10.0 GHz 
and ከ = 30 to 2000 GHz 
SSB Noise Figure 6.5 dB |8.0 dB 8.3 dB ጭ = 8.0 to 9.0 GHz 
(Max.) fj = 6.5 to 10.5 GHz 
ከ = 30 to 1500 MHz 
8.0 dB |9.5 dB 9.8 dB ің = 8.0 to 9.5 GHz 
ከ = 6.0 to 11.5 GHz 
ከ = 30 to 2000 MHz 
Isolation (Min.) | 
L to R 35dB |22dB 21 dB fj = 2.5 to 11.5 GHz 
L to | 30 dB | 20 ав 19 dB ከ = 6.5 to 11.5 GHz 
22 05 | 15 05 14 dB ከ = 2.5 to 6.5 GHz 
Conversion Fop ің level +15 dBm 
Compression ከ level +20 dBm 


Third-Order Input 
Intercept Point 


+24 dBm fR] = 6.12 GHz at 0 dBm 
ÎR, = 6.18 GHz at 0 dBm 
ከ = 7.2 GHz at +20 dBm 
Notes: 


. Measured in a 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. 
Тһе l-Port frequency range extends to DC for phase detection, pulse modulation, or attenuator applications, l-Port 
VSWR degrades from a 50-ohm system at low IF frequencies. 

Typical values are measured at 25°C and are not guaranteed. Typical performance applies to the MINPAC™ model and 
does not necessarily reflect the performance of the VERSAPAC® model. 


— 


го 


Absolute Maximum Ratings 


Operating Temperature ..................«:„ u N Nu a sande aa -54°C to +100°C 
Storage TƏImperalug68 ........... савана ванна ናና. ን... -65°C to +100°C 
Peak ПЕШ Вее аан ችኝ ን ናና ና ን... +24.7 dBm max. at +25°C 
Peak Input Current at 25°C. г... аканне не ችን” ተም 100 mA DC 
Weight M76H: 9 grams (0.32 oz.) max. 


M76HC: 36 grams (1.27 oz.) max. 
MY76H: 7.9 grams (0.28 oz.) max. 
MY76HC: 20.0 grams (0.70 oz.) max. 





Outline Drawings 


M76H 
(MINPAC) 


0.062 R (1.58) 





0.400 
0095 (1016) 


(241) | | | 
ү { P — > ዱ 
0.190 
(4.83) 
E CH 


x 

ተ 0.018 + 0.001 DIA PIN 
(0.46) 

(3) PLACES 


0195:-0020 
(4.95+0.51) 








DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 


M76HC 
(CONNECTORIZED) 
d m / SHACK (FEMALE) 














0.086 
(2:18) 


0.746 
(18.95) 


<< ገ ~ PRODUCT 
0.956 0086 LABEL AREA 
(24.28) (218) 





MOUNTING HOLE 
0.116 (2.95) DIATHRU 
(4 PLACES) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 
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Outline Drawings Typical Performance at 25°C * WJ-M76H/M76HC/MY76H/MY76HC 











MY76H Conversion Loss vs. LO Drive Power Conversion Loss 
(VERSAPAC) 
su 
0070 12.003 (; 79 +008 tin (4) PLACES са ጩ 
DIATHRU (4) PLACES ጊ | (20.32) ЗІ PRODUCT 52 
LABEL AREA ° 24 
po > = 
(11.43) ር2 = 
0070 2 52 
n (1.78) сч ш 
= Palio = RF = 7.0 GHz 
o | o INPUT TO R-PORT 
LO POWER = +20 dBm 
0 0.4 0.8 1.2 1.6 2.0 
LO DRIVE POWER - dBm 
| 0.015 + 0.001 
— Y (0.38 + 0.03) 2 А 
|) RACES Drive Level: Тһе maximum recom- 
mended drive level is +24 dBm. This а | (Р СОМУЕАЅІОМ 
DIMENSIONS ARE IN INCHES (MILLIMETERS) e | | h b bli h d b እን SATELLITE UPTUIE BAND) 
+.015 (38) UNLESS OTHERWISE SPECIFIED upp r eve as een esta IS е ሃ 5 
the desire to avoid a serious increase in S 
MY76HC noise figure and a loss of isolation. $ 
(CONNECTORIZED) | ; е 
Коа Operation at +20 dBm is recommended Ш 
AREA to achieve best two-tone performance 5 |" = 1000 MHz 
[5s and best suppression of the intermo- PES SPURT 
; (1.78) : 
A dulation products. 59 6.0 6.1 62 63 64 

























С (11.43) 
7, ነ OUTPUT FREQUENCY - GHz 
RF CONNECTOR Н 
ደቁ ыс Conversion Loss 
(3) PLACES 
0.145 . бото 7993 (1 тв 2%) 4 
(3.68) 5.10 DIA. eo (4) PLACES 
(12.95) 
5 
0. = 
| 737) | 
53 
0400 | 2 6 
(10.16) MOUNTING = 
SURFACE = 
e 
N 
DIMENSIONS ARE IN INCHES (MILLIMETERS) ፎ 7 
+.015 (38) UNLESS OTHERWISE SPECIFIED M 
= 12 
о 
> 8 





iF = 1000 MHz 









OUTPUT AT I-PORT VSWR 
g | LO POWER = +20 dBm 
4 5 6 7 8 9 0 g 
RF FREQUENCY - GHz 52 
= 
° 
— 


2| о 4-5 B 7-08 .:0 10 ТЕ, 
LO FREQUENCY - GHz 






(DOWN CONVERSION) 
E R 






















5 
ea 
5 
i 1. 
Š 5 š ማጭ ዘፌ LO = 7.2 GHz @ +20 dBm 
e] 
= ፎ 
ርጋ 2.0 
ш ፦ 
> = 
© 8 a 
OUTPUT AT I-PORT 40 
g | LO POWER = +20 dBm 4 6 6 я à 9 ia 
4 5 6 7 8 9 10 RF FREQUENCY - GHz 
RF FREQUENCY - GHz 
ፎ 
z 10 WEE HEE бе үч 
gop pe BEBE RE; 
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“Typical performance applies to the MINPAC™ model and does not necessarily reflect the 
performance of the VERSAPAC® model. 
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M77 / M77C 
MY77 / MY77C 


DOUBLE-BALANCED MIXER 





LO 7.0 TO 15.0 GHz 

RF 8.0 TO 12.5 GHz 

IF DC TO 2500 MHz 

LO DRIVE +10 dBm (NOMINAL) 

LOW NOISE FIGURE 

М -М-28837 EQUIVALENT LEVEL SCREENING 
AVAILABLE 


Guaranteed Specifications 12 
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Outline Drawings 























| M77 
Characteristics -54°C to +85°C | Test Conditions (MINPAC) eer 
S (4) PLACES 
SSB Conversion Loss 5.0 dB. | 7.0 dB 7.5 dB ің 8% 12.5 GHz 1 08 
апа . | 716 13.5 GHz 02% Ta 7 : ل‎ | (14.99) 
SSB Noise Figur | fj 30 to 1000 MHz "BEP IT E 
(Max.) 5.5dB | 7.5 dB 8.0 dB ір 8 to 12.5 GHz еден 
ከ 7 to 14.5 GHz - ወ: 
ከ 1000 to 2000 MHz 
6.0 ав | 8.0 dB 8.5 95 ің 8 to 12.5 GHz 0095 (1018) Е 
fj 7 to 15.0 GHz ይዝ ይ. Ë ያ 019520020 
ከ 2000 10 2500 MHz (4.83) ትመ t ТІКЕ жүт, 
Isolation (Min.) (3) PLACES 
LatR ከ 7 to 15 GHz 
fj 8 to 12 GHz e e 
Latl | 7 to 14 GHz 
ከ 14 to 15 GHz M77C 
Conversion Compression 1.0 dB ің Level +4 dBm (CONNECTORIZED) 
fL Level +10 dBm 0.185 RF CONNECTOR 
(4.70) SMA JACK (FEMALE) 
Third-Order Input ірі 10.00 GHz at -6 dBm a / 6 
Intercept Point fro 10.01 GHz at -6 dBm መ | 
ከ 11.0 GHz at +10 dBm 0375 
(9.53) 
1128 
Single Tone IM Suppression ің 8 to 12.5 GHz at -10 dBm ፪፻: 25% 
L 1 ۴ 55 А 019 
0.918 | 0.746 
2 X 3 (2332) | : = (18.95) 
3x2 ШАҚЫ 
3x3 МОРАО matiu e 
3 X 4 (4 PLACES) 
4x3 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
4x4 +.015 (38) UNLESS OTHERWISE SPECIFIED 
Notes: 


1. Measured in a 50-ohm system with nominal LO drive and dovvnconverter application only,unless otherwise specified. 
The l-Port frequency range extends to DC for phase detection, pulse modulation, or attenuator applications, l-Port VSWR 
degrades from a 50-ohm system at low IF frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. Typical performance applies to the MINPAC™ model and 
does not necessarily reflect the performance of the VERSAPAC® model. 


Absolute Maximum Ratings 


Operating Temperature .............а....аа1.ұ а а ን ........... -54°C to +100°C 
Storage Тепреташге,.222.,Лім.. ннн ае энн nnne ቅት -65°C to +100°C 
Peak Input Ромег........................... +23 dBm max. at +25°C, +20 dBm max. at +100°C 
Peak Input Current at 25°C .......................................... йынын eene екен е. 100 mA DC 


Weight M77: 9 grams (0.32 oz.) max. MY77: 7.9 grams (0.28 oz.) max. 
M77C: 36 grams (1.27 oz.) max. MY77C: 20.0 grams (0.70 02.) max. 
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Outline Drawings 







MY77 
(VERSAPAC) 
0.062 (1.58) 
40.003 (, _„ +0.08 (4) PLACES 
0.070 _0.004 (а 203 0.800 
DIATHRU (4) PLACES 2 (20.32) ^n PRODUCT 
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0.590 450 
(14.99) 0295 (11.43) 
} (9% 0.070 


0.100 + 0.010 0.510 
(2.54 + 0.25) (12.95) 
(3) PLACES 


| 0.015 + 0.001 
+ (0.38 + 0.03) 


| IA PIN 
(3) PLACES 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 


MY77C 
(CONNECTORIZED) 


PRODUCT 











RF CONNECTOR 

SMA JACK (FEMALE) 

(3) PLACES 

+0.003 +0.08 
046 . 0.070 12.008 (1.78 2x) 
(3.68) DIA. THRU (4) PLACES 




















.195 


Ld] es eS ERST 
ШІ 49929) Ho የ3) 
m |. ( | 





4.95) 
I = ! 
0.400 
(10.16) MOUNTING 
SURFACE 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C* WJ-M77/M77C/MY77/MY77C 


Conversion Loss Vs. LO Drive Isolation vs. Frequency 


———ii 10 
FR = 10 GHz at -10 dBm 
= >F 
ብ 2'g 20 фу, 
& М: 
ፅ 


Fe FREQUENCY - GHz 


5 










ISOLATION- dB 





CONVERSION LOSS - dB 


L-Port VSWR vs. Frequency 














1.0 LO = +10 dBm 
15 
2 4 6 8 10 12 14 g 
LO POWER - dBm 20 
= ኣር 
Conversion Loss vs. Frequency 3.0 
6 8 10 12 14 6 


à Л FREQUENCY - GHz 


R-Port VSWR vs. Frequency 


1.0 








8 =: 





CONVERSION LOSS - dB 


(DOWN CONVERS ION) 


6 8 10 12 14 16 
FREQUENCY - GHz 


VSWR 








Conversion Loss vs. Output Frequency 











6 8 10 12 14 16 





4 

© I-PORT INPUT = 1000 MHz RF FREQUENCY - GHz 
Š 

5 l-Port VSWR vs. የ, 

ፎ 

= 

5 

e 


IF< 2000 MHz 


6 8 10 12 14 16 
OUTPUT FREQUENCY - GHz 





VSWR 


Conversion Loss vs. RF Input Power 











6 8 10 12 14 16 
FL FREQUENCY - GHz 


Typical Two-Tone Performance 











CONVERSION LOSS - dB 





| 
"қ = 10 GHz 
F. ` 11 GHz at + 10 መጠ (DOWN CONVERSION) 


-4 -2 0 2 4 6 8 
INPUT POWER - dBm 








Isolation vs. Frequency 





ISOLATION - dB 





Typical Two-Tone Performance: fj - 
poe 1250 MHz, fg = 10.25 GHz + 1 MHz fp 
@ -10 dBm, hr > fa, 5 = 11.5 GHz @ 
+10 dBm. Vertical scale = 10 dB/cm. 


“Typical performance applies to the MINPAC™ model and does not necessarily reflect the 
performance of the VERSAPAC® model. 
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M79 / M79C 


DOUBLE-BALANCED MIXER 


LO STO 18 GHZ 

RF 7 TO 18 GHz 

IF DC TO 3000 MHz 

LO DRIVE +10 dBm (NOMINAL) 

WIDE BANDWIDTH 

LOW NOISE FIGURE 

MIL—M-28837 EQUIVALENT LEVEL SCREENING 
AVAILABLE 

Guaranteed Specifications 12 


Characteristics Typ. -54°C to +85°С | Test Conditions 


fR 7 to 16 GHz 


ቆቀቀቀቀቀፉቀ 


SSB Conversion Loss 


and ከ 6 to 17 GHz 
SSB Noise Figure ከ 30 to 1000 MHz 
(Max.) ің 7 to 16 GHz 


ከ 5 to 18 GHz 

ከ 30 to 2000 MHz 

ከ 30 to 3000 MHz fi > їв 
ің 8 to 16 GHz 

ከ 5 to 16 GHz 

ከ 30 to 3000 MHz fj «fp 
ің 16 to 18 GHz 

fj 13 to 18 GHz 

fj 30 to 3000 MHz 


Isolation (Min.) 


Lat 8 ከ 5 to 14 GHz 
ከ 14 to 18 GHz 
L at | ከ 5 to 8 GHz 





፤ 8 to 18 GHz 


Conversion Compression 1.0 dB ір Level +4 dBm 
ከ Level +10 dBm 


Third-Order Input +14 dBm Ірі 13.00 GHz at -6 dBm 
Intercept Point fno 13.01 GHz at -6 dBm 
ከ 14.0 GHz at +10 dBm 


Single Tone IM Suppression fp 8% 18 GHz at -10 dBm 


fL fR 
2x2 
2X8 
22 
3X3 
3x4 
4x3 
4x4 
5X5 


Notes: 

1. Measured in a 50-ohm system with nominal LO drive and downconverter application only,unless otherwise specified. 
The | -Port frequency range extends to DC for phase detection, pulse modulation, or attenuator applications, l-Port 
VSWR degrades from a 50-ohm system at low IF frequencies. 

2. Typical values are measured at +25°C and are not guaranteed. 


Absolute Maximum Ratings 





Operating Temperature ........... 2... u... ............ -54°C to +100°C 
Storage Temperature ................. seen Henn -65°C to +100°C 
Peak Input Power........... ee 423 dBm max. at +25°C, +20 dBm max. at +100°C 
Peak Input Current at 25°С ............................... „енне 100 mA DC 
Weight M79: 6 grams (0.21 oz.) max. 


M79C: 30 grams (1.6 oz.) max. 





Outline Drawings 
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КЕП (1.57 +0.51) RADIUS 
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DIMENSIONS ARE ІМ INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 















PRODUCT 
0.888 LABEL 
(22.55) AREA RF CONNECTOR 
چ سه‎ SMA JACK (FEMALE) 
0.444 (3) PLACE 
0.325 ob ae E 
(8.26) ነ cde | { (163) — 
pos. 0.403 n 
Қо | t 0770:000 (24 e 
, 19.56 + 0.25 
(12.04) | à pi ; 1 te 
к 0185 
0.375 (952) | — (9.52) + d 
(2) PLACES MOUNTING HOLE ዓው 
2-56 UNC-2B THRU 0.375 
(4) PLACES (9.52) 
0760 + 0.010 
(19.30 + 0.25) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C 


Conversion Loss vs. LO Drive Power. 


for = 13 GHz 


2 4 6 8 10 12 14 
LO POWER - dBm 


CONVERSION LOSS - dB 





Drive Level: The maximum recom- 
mended drive level is +13 dBm. This 
upper level has been established by the 
desire to avoid a serious increase in 
noise figure and a loss of isolation. 
Operation at +13 dBm is recommended 
to achieve best two-tone performance 
and best suppression of the intermodu- 
lation products. 


Conversion Loss vs. Frequency. 


> 






CONVERS ION LOSS - dB 


>" LO = +10 dBm 
4 6 8 10 12 14 16 18 


CONVERSION LOSS - dB 


CONVERSION LOSS - dB 


6 8 10 12 14 1 18 
RF FREQUENCY - GHz 
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CONVERS ION LOSS - dB 


WJ-M79/M79C 


Conversion Loss vs. Frequency 


R-Port VSWR 








INPUT fi = 1 GHz 


OUTPUT fp . f -f 





OUTPUT FREQUENCY - GHz 


Conversion Loss vs. Input. Power and 
Temperature 


CONVERS ION LOSS - dB 


fp FREQUENCY - GHz 


I-Port VSWR 


ISOLATION - dB 


ISOLATION - dB 


ір FREQUENCY - GHz | 


L-Port VSWR 


| “= 
те 


Л FREQUENCY - GHz 


f. FREQUENCY - GHz 
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M79H / M79HC 


DOUBLE-BALANCED MIXER 


LO 5 TO 18 GHz 

RF 7 TO 18 GHz 

IF DC TO 3000 MHZ 

LO DRIVE +20 dBm (NOMINAL) 

WIDE BANDWIDTH 

HIGH THIRD ORDER І.Р: +24 dBm (TYP) 
MIL-M-28837 EQUIVALENT LEVEL SCREENING 
JA AVAILABLE 


Guaranteed Specifications 12 
M79H 


Characteristics Typ. -54°C to +85°C | Test Conditions (MINPAC) PROPUCTIABELARES 


SSB Conversion Loss fR = 7 to 15 GHz 





¢ 9% 9 ¢ ¢ ¢ ¢ 


Outline Drawings 








0520 
^ [321 


ከ=610 15 GHz (5.33) | 1 

















апа M ER መል” 
SSB Noise Figure { 30 to 1000 MHz на NP 
(Max.) ің -7 to 16 GHz "ED eT 2061), RADUS 
f| = 5 to 18 GHz PLACES 
f, = 30 to 2000 MHz “ae Qi 
fg = 7 to 16 GHz (241) | MEA 
f, 25to 18 GHz 290 = = каг (048 £00] DIA 
fr 30 to 3000 MHz pakana oe 
fg = 16 to 18 GHz — 
f, = 5 to 15 GHz 0215 (5.46) 


{| = 30 to 3000 MHz 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 


Isolation (Min.) 


















LtoR ከ = 5 to 14 GHz M79HC 
ከ = 14 to 18 GHz (CONNECTORIZED) 
Ltol fL = 5 to 9 GHz 
{| = 9 to 18 GHz 
poe 
Conversion Compression 1.0 dB fp Level = +15 dBm ye SMA JACK (FEMALE) 
0.444 (3) PLACE 
fL Level = +20 dBm (11.28) 0.064 
6:2) 1 ፲ (163) - 
2 0.403 
Third-Order Input +24 dBm fg, = 13.00 GHz diti unum CAR om 
Intercept Point | 2 = 13.01 GHz (ety г-у =። - ንዓ ፦ 
both at 0 dBm 6) PLACES |” እ арс. Le i 5 
fj = 14.0 GHz 256 UNC 28 THRU 035 
at +20 dBm 0760 + 0.010 
(19.30 + 0.25) 
VSWR 
L-Port ከ = 5 10 15 GHz DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 
fj = 15 to 18 GHz 
R-Port ÎR = 7 to 18 GHz 
l-Port fj = .1 to 3.0 GHz 
Notes: 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. 
The | -Port frequency range extends to DC for phase detection, pulse modulation, or attenuator applications, l-Port 
VSWR degrades from a 50-ohm system at low IF frequencies. 

2. Typical values are measured at +25°C and are not guaranteed. 


Absolute Maximum Ratings 


Operating Temperature.......................... eme -54°C to +100°C 
Storage Temperature................................ ው ን ገገገ ገስት -65°C to +100°C 
Peak Input Power................ 424.7 dBm max. at +25°C, +20.7 dBm max. at +100°C 
Peak Input Current at 25°С .................................- «ннн 100 mA DC 
Weight M79H: 6 grams (0.21 oz.) max. 


M79HC: 30 grams (1.6 oz.) max. 
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M80 / M80C 


DOUBLE-BALANCED MIXER 


Ф 


LO 4 TO 18 GHz 

RF 6 TO 18 GHz 

IF DC TO 3000 MHz 

LO DRIVE +7 dBm (NOMINAL) 

WIDE BANDWIDTH 

LOW NOISE FIGURE 

MIL-M-28837 EQUIVALENT LEVEL SCREENING 
AVAILABLE 


+++ ¢ ¢ 


Guaranteed Specifications! 
Characteristics 


ің - to 16 GHz 

f= 5 to 17 GHz 

{| = 30 to 1000 MHz 
ÎR = 6 to 18 GHz 

ከ = 4 to 18 GHz 

ከ = 1000 to 3000 MHz 


and 
SSB Noise Figure 


Typ 
SSB Conversion Loss 6.0 dB 
(Max.) 7.0 dB 









Isolation (Min.) 


LtoR ከ = 4 to 14 GHz 
ከ = 14 to 18 GHz 

L to | | = 4109 GHz 

fL = 9 to 18 GHz 

Conversion ің Level +3 dBm 
Compression ከ Level +7 dBm 


Third-Order Input +10 dBm 


Intercept Point 


ቫ1 13.00 GHz at -10 dBm 
fRo = 13.01 GHz at -10 dBm 
ከ = 14.0 GHz at +7 dBm 


Notes: 

1. Measured in a 50-ohm system with nominal LO drive and downconverter application only,unless otherwise specified. 
The I-Port frequency range extends to DC for phase detection, pulse modulation, or attenuator applications, l-Port 
VSWR degrades from a 50-ohm system at low IF frequencies. 

2. Typical values are measured at +25°C and are not guaranteed. 


Absolute Maximum Ratings 


Operating Тетрегашге Tl... UU Naa a uuu ገጥም -54°C to +100°C 
Stórade POMS PALMS ቸቸዋ።፣ cde ананан икана e reram aeu -65?C to +100°C 
Peak Input PoWéft.,.............. de +23 dBm max. at +25°C, +20 dBm max. at +100°C 
Peak INSU CORONAL Bb O AD жазынан бе чонан Be екен 100 mA DC 
Weight М80: 6 grams (0.21 о2.) max. 


М80С: 30 grams (1.06 о2.) max. 





Outline Drawings 




























(M | አ PAC) PRODUCT LABEL AREA 
! 0520 
02% 4 (1321) 
633 + _ MEME NA 
0.281 
| me 
AAA 0.062 + 0.020 
ሀብ) (1.57 +0.51) RADIUS 
(4) PLACES 
0.095 0.560 
(2.41) | (14.22) | 
que LAN TE ж , 0.018 + 0.001 
m === (0.46 0.02) DIA 
(4.89) V^ PLACES. 
0175 (4.45) 
0215 (5.46) 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
3.015 (38) UNLESS OTHERWISE SPECIFIED 
PRODUCT 
0.888 LABEL 
(22.55) AREA RF CONNECTOR 
We c SMA JACK (FEMALE) 
n (3) PLACES 
: 0.064 a 
0.325 1 Г (1.63) 
(8.26) " መ Ж 
፥ 0.403 л 
0770:000 (10:24) 0.898 
0.474 ‚ (19.56 + 0.25) | (22.81) 
(12.04) + [© +, 
0185 
0.375 (9.52) oS KM 
(2) PLACES MOUNTING HOLE جه‎ 
2-56 UNC-2B THRU 0.375 
(4) PLACES (9.52) 
0760 + 0.010 


(19.30 + 0.25) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C W]-M80/M80C 


Conversion Loss vs. LO Drive Power Isolation VSWR 














LO = +7 dBm 
ፎ 
49 
Ж = 
ፎ 
i E > 
2 А ፎ 
e e о 
= c а. 2. 
= 5 CE 
o 
[22] 
ፎ 
ш 4 6 8 id) 2 м a B 
5 LO FREQUENCY - GHz 
с 
fR = 13.5 GHz @ -10 dBm 
fL = 12.0 GHz VSWR 
Ң = 1.5 GHz 
4 5 10 11 p» 
0. $1: Bese 6 24. $ 9 TRUE 
LO POWER - dBm 
1.25 
сс 
" š 
Conversion Loss = 
к 1.50 ፎ 
= 
= = 
፦ ፦ 
1.75 = 
а. 
ea 2.00 
К) $4-H8--gt*z1 м 18 ዝቄ 
5 LO FREQUENCY - GHz 
= 
= 
ጋ 
Tr 10 
` == аста 
5 ፳ ЕЕ” way ә IF FREQUENCY - GHz 
2.0 [7 
fL fg 5 / Typical Two-Tone Intermodulation 
LO = +7 dBm > | Performance 
Е 3.0 
5.8. б R н ош Š 
RF FREQUENCY - GHz w 
40 
5.0 
5 6 8 ፳ዘ=,2 14 16 18 
RF FREQUENCY - GHz 
ፎ 
“9 
2 
ፎ 
j 
= 
© 
2 
Lu 
> 
= 
ርጋ 
e 
{| = 1.0 GHz 
үзді. fR1 = 13.00 GHz at -10 dBm 
= +7 dBm fR2= 13.01 GHz 81-10 dBm 
5 6 8 10 12 14 16 18 ከ= 14.0 GHz at +7 dBm 
RF FREQUENCY - GHz Vertical Scale is 10 dB/Div. 
ፎ 
oO 
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= 
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о 
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0 0.5 1.0 15 2.0 2.5 3.0 
IF FREQUENCY - GHz 
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MY82 / MY82C 


TRIPLE-BALANCED MIXER 


% ЕТ 2ТО 18 GHz 

ቀ IF 0.03 TO 5 GHz 

ቀ LO DRIVE +13 dBm (NOMINAL) 

@ WIDE BANDWIDTH 

ቀ MIL-M-28837 EQUIVALENT LEVEL SCREENING 
AVAILABLE | Outline Drawings 


MY82 
(VERSAPAC) 


0.06: 
RADIU 
+0.003 +0.08 


e fe e 1 2 
Guaranteed Specifications” ше 998 ( 4%) i) PLACES 
i -0.004 V^^* -0.10 0.800 
pe p 


DIATHRU (4) PLACES 
Characteristics Typ. |-259С |-54?C to +85°C | Test Conditions ርፍ "aem 55 





2 (1.58) 
IUS 

















' 0.590 ከ) 450 
SSB Conversion Loss| 7.5 dB |9.0 dB | ің = 2 to 18 GHz “ 043 19 Eim 
ae f, = 2 to 18 GHz ae 
SSB Noise Figure ዘ =0.03 to 2 GHz БАРҒАН кот Ын” 
(Мах.) 8.0 dB |10.5 dB ің - 2to 18 GHz юы (59 


ከ =2 to 18 GHz 


ከ = 2 to 5-GHz 241) | 0.400 
| ЕЛЕК nem | 9.015 +0.001 
0.190 Y (0.38 + 0.03) 
| | —e 4-4 ምጭ 
Isolation (Min.) a ! 8) PLACES 





L to R 20dB | 16 dB 14 dB ከ = 2 to 3 GHz 
30 dB»; |:18 dB 1608 2...1 -915 fo ት ана ша 
L to | 30 ав | 20 ав 18 dB | = 2 to 18 GHz 


MY82C 


Conversion ің Level = +6 dBm (CONNECTORIZED) 
Compression 1.0 dB ከ Level = +13 dBm | PRODUCT 
0.375 0.800 AREA 


LT 953) — 20331. 
Third-Order Input +18 dBm fR] = 6.00 GHz at -3 dBm | A — из ГЕТЕ 
Intercept Point fR, = 6.01 GHz at -3 dBm ож I E 18 28125 ogo 
በ = 8.0 GHz êt +13 dBm I“ ус n. [# 
+19 dBm fR = 15.00 GHz at -3 dBm | = al BMA JACK (FEMALE) 
%% = 15.01 GHz at -3 dBm Г VA MN 
f| = 18.0 GHz at +13 dBm їй —| inti oni race 


Notes: 
1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. 













































ПІЛГЕ | 
WEL 






፳፻ መነ. = [11 ነ 
-(eco- D 0.195 
6.1 + 





| 0.290 
| (7.37) 


2. Typical values are measured at +25°C and are not guaranteed. (4.95) 
Ken ! 
| (016 мое 
Absolute Maximum Ratings ` DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (38) UNLESS OTHERWISE SPECIFIED 
Operating Ter perature. SL 9:525: 19:2. De С LL RS e o -54?C to +100°C 
Storage -Tempa n ሻም ችና ዋዋ ናና ke nana D evi awas ማንት -65°C to +100°C 
Peak Input POWer.................. i. +26 dBm max. at +25°C, +23 dBm max. at +100°C 
Peak Input Current at AS Occassions essai ee SUYU a sas дө 100 mA DC 
Weight MY82: 6 grams (0.21 oz.) тах. 


МҮ82С: 30 grams (1.6 о2.) max. 
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M83 / M83C 


TRIPLE-BALANCED MIXER 


Ф LO2 TO 18 GHz 

Ф RF 1 TO 18 GHz 

€ IF 0.03 TO 5 GHz 

ቀ LO DRIVE +13 dBm (NOMINAL) 

% WIDE BANDWIDTH 

Ф MIL-M—28837 EQUIVALENT LEVEL SCREENING 
AVAILABLE 


Guaranteed Specifications!” 


-54°C to +85°C | Test Conditions 


SSB Conversion Loss} 6.5 dB |8.0 dB ің = 5 to 13 GHz 


Characteristics 





and ከ = 5 to 13 GHz 
SSB Noise Figure ከ = 0.03 to 2 GHz 
(Max.) 7.5 dB fp = 2 to 16 GHz 
ከ = 2 to 18 GHz 
ከ = 0.03 to 4 GHz 
8.5 dB ің = 1 to 18 GHz 
ከ = 2 to 18 GHz 
ከ = 0.03 to 5 GHz 
Isolation (Min.) 
L to R 20dB |16 dB 14 dB ከ = 2 to 3 GHz 
30 dB | 18 dB 16 dB ከ = 3 to 18 GHz 
L to | 30 dB |20 dB 18 dB ከ = 2 to 18 GHz 
Conversion ір Level +6 dBm 
Compression 1.0 dB ከ Level +13 dBm 


ጭ1 = 6.00 GHz at-3 dBm 
fno = 6.01 GHz at-3 dBm 
Third-Order Input ከ = 8.0 GHz at +13 dBm 


Intercept Point 
ከ = 18.0 GHz at +13 dBm 


+18 dBm 
+19 dBm 
Notes: 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. 
2. Typical values are measured at +25°C and are not guaranteed. 


Absolute Maximum Ratings 


Sec pa klea с со Ti ЖЕННИ u L up ИНК ማንት ን xd dan ИИК ИНИНИ -54°C to +100°C 
Storage TO SI... L Uu зеленка ен ете -65°C to +100°C 
Peak Input Power........................... +26 dBm max. at +25°C, +23 dBm max. at +100°C 
Peak TEE Gurren O О Еа. 44044 ca an od de а ы ቸን” ት ናና гува н: 100 mA DC 
Weight M83: 12 grams (0.42 02.) max. 


M83C: 40 grams (1.41 0z.) max. 


384 


ІБ1 = 15.00 GHz at -3 dBm 
fro = 15.01 GHz at -3 dBm 





M83 
(MINPAC) 


0.062 (1 A RADIUS 


— (032) — x ም ae 
590 ЖЕ | 














DIA PIN 
| (PLACES 
! PRODUCT 
0.195 + 0.020 LABEL 
(4.95 + 0.51) AREA 
(3) PLACES 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (38) UNLESS OTHERWISE SPECIFIED 
1128 
(28.65) | RF CONNECTOR 
MOUNTING — چ‎ SMA JACK (FEMALE ) 
SURFACE Pd (3) PLACES 











0445 0187 
(11.30) — (4.75) 0.5 







PRODUCT LABELAREA ~ 





| Г (218) 
* 049 „6\1 9 
098 (1185) , N Í 1 0746 + 0.010 
(2332) + 1 | |(@% +0) 
і 


MOUNTING HOLE 
0.116 (2.95) DIATHRU 045902) 
(4) PLACES e 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C 


Conversion Loss vs. LO Drive Power 






FL «Fg 
| IF= 2.0 GHz 
8 


; “ህሠጽሶ ክዩ = 16.0 GHz ወቼ 

«| [AZ Narso] | | 

үү 
ЖАШ ШИ 







CONVERSION LOSS - dB 


5 6 7 10 11 12 13 14 15 16 


8 9 
LO DRIVE POWER - dBm 


Drive Level: Тһе maximum recom- 
mended drive level is +20 dBm. This 
upper level has been established by the 
desire to avoid a serious increase in 
noise figure and a loss of isolation. 
Operation at +20 dBm is recommended 
to achieve best two-tone performance 
and best suppression of the intermo- 
dulation products. 


Conversion Loss 





со 
49 
' 
Š 
= 
= 
5 
ፎ 
ш 
> 
> 
о 
> 12 4 6 8 10 12 14 16 18 
RF FREQUENCY - GHz 
5 






“46 заррини 





CONVERSION LOSS - dB 
~ 


12 4 6 8 10 12 М 16 18 
RF FREQUENCY - GHz 
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Conversion Loss 





CONVERSION LOSS - dB 


12 4 6 8 10 12 M 16 18 
RF FREQUENCY - GHz 





CONVERSION LOSS - dB 


12 4 6 8 10 12 1 16 18 
RF FREQUENCY - GHz 


12 4 6 8 10 12 1 16 18 
LO FREQUENCY - GHz 


L-Port VSWR 


£ 10 аата ን ተ 
S sO እ ።2- quem ms TT o на 


12 4 е 8 10 12 1 16 18 
LO FREQUENCY - GHz 





W]-M83/M83C 


R-Port VSWR 





ы. 


" —— Hm 525 


IF=5.0GH2 T] rss 
IF=0.5GHz- [0 @ +13 dBm 


5. 
12 4 6 8 10 12 14 
_ RF FREQUENCY - GHz 





l-Port VSWR 





12 4 6 8 1 12 4 16 18 


LO FREQUENCY - GHz 


LO FREQUENCY - GHz 
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MY83H / MY83HC 


TRIPLE-BALANCED MIXER 


LO 
RF 
IF 0.03 TO 5.0 GHz 

LO DRIVE +20 dBm (NOMINAL) 

HIGH THIRD ORDER І.Р: +24 dBm (TYP) 
WIDE BANDWIDTH 


2.0 TO 18.0 GHz 


% 9 9 9 9 ¢ ¢ 


AVAILABLE 


Guaranteed Specifications!” 
Characteristics 


SSB Conversion Loss 
and 
SSB Noise Figure (Max.) 


8.5 dB 11.0 dB 11.3 dB 

12 dB 
16 dB 
20 dB 


Isolation (Min.) 


LtoR 16 dB 11 dB 
25 dB 15 dB 
L to | 30 dB 19 dB 


Conversion 1.0 dB 
Compression 


Third-Order Input 
Intercept Point 


Notes: 


MIL-M—28837 EQUIVALENT LEVEL SCREENING 


| -54°C to +85°C | Test Conditions 


ің = 2 to 18 GHz 
ከ = 2 to 18 GHz 
ከ = 0.03 to 5 GHz 


ከ = 2 to 3 GHz 
ከ = З to 18 GHz 
| = 2 to 18 GHz 


ір Level +17 dBm 
ከ Level +20 dBm 


faq 6.00 GHz at 0 dBm 
fno 6.01 GHz at 0 dBm 
ዘ 8.0 GHz at +20 dBm 
fry 14.00 GHz at 0 dBm 
fno 14.01 GHz at 0 dBm 
fj 18.0 GHz at +20 dBm 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. 


2. Typical values are measured at +25°C and are not guaranteed. 


Absolute Maximum Ratings 


Operating Tempel Blil i oui piece o obere Saa ንንን ን ን -54?C to +100°C 
2: (4.1: 15 :1: 1: ፻,1: ..1::01:|.. НАУИ ችን ዓን ን ከ anie те -65°C to +100°C 
Peak Input Ромег........................... +27 dBm max. at +25°C, +21 dBm max. at +100°C 
Peak MOU CUrten Bt 2I LS асына аве ла ንነ ቸውንና ዓን ыш 100 mA DC 


Weight MY83H: 7.9 grams (0.28 02.) max. 


MY83HC: 20 grams (0.70 oz.) max. 
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Outline Drawings 





























| | UN 
DIATHRU (4) PLACES А PRODUCT 
LABEL AREA 
| 
0.590 - | 0.450 
(14.99) 0.295 (11.43) 
d. | 0.070 
+ (1.78) 
0.145 
0.100 + 0.010 0.510 (3.68) 
(2.54 0.25) (12.95) 
(3) PLACES 
0.095 KFH 
(2.41) 0400 
10. 
x жь. | Pe pru 
(4.83) oOo gs 4 DIAPIN 
1 (3) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 


MY83HC 
(CONNECTORIZED) 












RF CONNECTOR 
— SMA JACK (FEMALE) 
(3) PLACES 





+0.003 +0.08 
0.070 19.008 (17) +008 ) 
DIA. THRU (4) PLACES 








0.145 . | 
(3.68) 














lal (eoe ПЕТ 
Ною) 0.195 
I m | | (4.95) 


0: ተ 
MOUNTING 


SURFACE 





| 0.290 
| (7.37) 








4— -ው| 
0400 | 
(10.16) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 
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MY84 / MY84C 


DOUBLE-BALANCED MIXER 


LO: 1.8 TO 10 GHz 

RF 1.8 TO 10 GHz 

IF DC TO 1000 MHz 

LO DRIVE +9 dBm (NOMINAL) 

LOW NOISE FIGURE 

MIL—M-28837 EQUIVALENT LEVEL SCREENING 
AVAILABLE 


© © 9 9 ¢ ¢ 


Guaranteed Specifications! 


Characteristic -54°C to +85°C | Test Conditions 


SSB Conversion Loss| 6.0 dB | 7.5 dB fm = 1.8 to 5.5 GHz 
and ከ = 1.8 to 6.0 GHz 
SSB Noise Figure ከ = 0.03 to 0.5 GHz 
(Max.) 6.5 dB | 8.5 dB 9.0 dB fR = 5.5 to 10.0 GHz 
L = 5.0 to 10.0 GHz 
fj = 0.03 to 1.0 GHz 


Isolation (Min.) 


f| to R 45 dB | 30 dB 28 dB fL = 1.8 to 6.0 GHz 
32 dB | 20 dB 18 dB fj = 6.0 to 10.0 GHz 
fj to | 30 dB | 18 dB 16 dB ከ = 1.8 to 10.0 GHz 


ің level +4 dBm 
ከ level +9 dBm 


Conversion 
Compression 1.0 dB 


Third-Order Input 
Intercept Point 


Notes 

. Measured in a 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. 
The | -Port frequency range extends to DC for phase detection, pulse modulation, or attenuator applications, l-Port 
VSWR degrades from a 50-ohm system at low IF frequencies. 

. Typical Values are measured at +25°C and are not guaranteed. 


— 


го 


Absolute Maximum Ratings 


Operaing TOPs Qu u u y a uu u Su aka aw ss asa -54°C to +100°C 
Storage TOMPO acco ማና L L S ገንት ት с ዱማ ጋ -65°C to +100°C 
Рвак Input POWOM ............... u. ...... +23 dBm max. at +25°C, +20 dBm max. at +100°C 
Peak npurogrrent а ае а еа tea нн аны sS uama s айла 100 mA DC 
Weight MY84: 6 grams (7.9 oz.) max. 


MY84C: 30 grams (0.70 oz.) max. 


+11 dBm ÎR, 5.00 GHz at -10 dBm 
ÎR, 5.01 GHz at -10 dBm 
fj = 5.5 GHz +9 dBm 





Outline Drawings 


MY84 
(VERSAPAC) 


6070 20599 (78:958) 


DIATHRU (4) PLACES 


| 


0.590 
(14.99) 0.295 
(7.49) 


0.062 (1.58) 
RADIUS 


(4) PLACES 
080 , 
~~ (20.32) PRODUCT 
LABEL AREA 
© © 
7 | 369 
| (11.43) 
Ф o>, 0.070 













0.100+0.010 | 0510 
(2.54 + 0.25) (12.95) 
(3) PLACES 
0.095 | 
(241) | 0.400 
| (10.16) 
015 + 0.001 


| 
0. 
0.190 Ж. 0.38 + 0.03 
бю — =L + 0+ F = DAN | 


! PLACES 








DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 


MY84C 
(CONNECTORIZED) 


PRODUCT 
BEL 

















RF CONNECTOR 
SMA JACK (FEMALE) 
(3) PLACES 





0.003 (4 7g +008 
0.070 10004 (1.78 en) 
DIA. THRU (4) PLACES 








| (eoe LIT š: 
Ш-Н 


Í 
(4.95) | 


= = | 
0.400 
(10.16) MOUNTING 
SURFACE 






DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C 


Conversion Loss vs. LO Drive Power Isolation 


CONVERSION LOSS - dB 
ISOLATION - dB 





4 5T BR. 3:405 0101 17 13. H 


4 5 6 7 8 
LO POWER - dBm LO FREQUENCY - GHz 


Conversion Loss 













25 
' 20 ЛА, 
ШЕШ "y INA 
© Ж = 
5፡11 =< 5 
с> 15 
2 = 2 
ó 6 H 27 SS 2 = 500 MHz 
= TERR 
5 10 ! 
ui 2 A 4. Usa 8 9 10 
= RF FREQUENCY - GHz 
e 
VSWR 
Bl 3 47 E B 2 3E 8 10 11] 
RF FREQUENCY - GHz 
ce 
° š 
ርጋ 
2 E 
© 5 
4 ፎ 
= чаа d 
о 
: መት 
ш 
ж 
т 1.11... | 
= «nl Po %. o: tpe Uo w^ ብ 
LO FREQUENCY - GHz 
9-03 eS 9$" 139-11 
" ር - GHz 
5 K2ESH 
со > 1.5 
22 LO =+9 dBm š 
2 INPUT = 50 MHz t 28 
= ርጋ 
S a 
ፎ ie 25 7-7 
ዚፌ) 
5 | 
5 NIIMII 
c 
3.0 
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Ы FREQUENCY - л 


CONVERSION LOSS - dB 
I-PORT VSWR 








9 
00 20 40 60 80 1.00 
IF FREQUENCY - GHz 00 


1.20 1.40 1.60 
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WJ-MY84/MY84C 


Third-Order Intercept 





fp = 5.0 + 0.01 GHz at -10 dBm 
ғ, = 5.5 GHz at +9 dBm 
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M85 / M85C 
MY85 / MY85C 


DOUBLE-BALANCED MIXER 


LOY 2T0 18 GHz 
RF 


IF DC TO 1000 MHz 

LO DRIVE +7 dBm (NOMINAL) 
DC COUPLED I-PORT 

WIDE BANDWIDTH 


MIL-M-28837 EQUIVALENT LEVEL SCREENING 


AVAILABLE M85 
-— " (MINPAC) i 0.800 а 0,062 10) RADIUS 
Guaranteed Specifications!” am | A 


| 0.295 SES 
; КА (7.49) N. 
Characteristics +25°C | -54°C to +85°C | Test Conditions 68 ኀ- Жа ; 
| 


0.018 + 0.001 (0.46 + 0.03) 
SSB Conversion Loss | 7.0 dB | 9.0 dB 9.5 dB fg 4 to 14 GHz ረመ @ PLACES 
and ከ 3 to 15 GHz PRODUCT LABEL 
SSB Noise Figure ከ DC to 1000 MHz ባው 
(Max.) ao | (8 | 
8.5 dB |10.5 dB 11.0 dB ің 2 to 18 GHz , 899 S 
ከ 2 to 18 GHz we ጓዳ. қан m 
ከ DC to 1000 MHz cm, 


Isolation (Min .) DIMENSIONS ARE IN INCHES (MILLIMETERS) 
L to R 35 dB 29 dB 20 dB fL 2 " 18 GHz 1.015 (.38) UNLESS OTHERWISE SPECIFIED 
L to | 20dB | 15 dB 13 dB fi 2-18 GHz 
А to | 20 dB fR 2-18 GHz M85C 
(CONNECTORIZED) 


Conversion 
Compression SURFACE. en 2 чин wt 
ің at 5 GHz 1.0 dB fp level +1 dBm SE Pees / cr pasa 
ከ level +7 dBm (ia) r እ 
t 
ің at 15 GHz 1.0 dB ің level +3 dBm 
fL level +7 dBm hie 
PRODUCT c ipis TYP 
Third-Order Input fp4 5.00 GHz at -10 dBm TAN ID тав 
Intercept Point +10 dBm Rg 5.01 GHz at -10 dBm ез M 
fj 5.5 GHz at +7 dBm 228 E Ca. | (ከማ 0746 +000 
{ lo pf — 5 
fR] 15.00 GHz at -10 dBm + 0086 
+10 dBm fR 15.01 GHz at -10 dBm EE SA - 
f 14.5 GHz at + 7 dBm “ye ra 


Rintoa: DIMENSIONS ARE IN INCHES (MILLIMETERS) 
otes: +.015 (.38) UNLESS OTHERWISE SPECIFIED 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. 
The | -Port frequency range extends to DC for phase detection, pulse modulation, or attenuator applications, |-Port 
VSWR degrades from a 50-ohm system at low IF frequencies. 

2. Typical values are measured at 25°C and are not guaranteed. Typical performance applies to the MINPCA™ model and 
does not necessarily reflect the performance of the VERSAPAC® model. 





Outline Drawings 


% 9%%9%% ¢ 














































Absolute Maximum Ratings 


Weight 
Operating Temperature ...;................-...... ን b. Rc ЕРЕК NC -54°C to +100°C M85: 12 grams (0.42 oz.) max. 
Storage TOmpaorafiir6........ አንባ ት RYE Pokaan oa ቸሌ. cate odis c -65°C to +100°C M85C: 40 grams (1.41 02.) max. 
Peak HDU FOWO Saet +23 dBm max. at +25°C, +20 dBm max. at +100°C MY85: 7.9 grams (0.28 oz.) max. 
Peak Input carant at Ао Uu ን aider ы auper at EHE pi me spe лика 100 mA DC MY85C: 20.0 grams (0.70 oz.) max. 
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Outline Drawings | Typical Performance at 25°C * WJ-M85/M85C/M Y85/M Y85C 











MY85 | . Conversion Loss vs LO Power Level | | (Ур Conversion Loss 
(VERSAPAC) · | ር | 
0.062 (1.58) 
+0.003 +0.08 0.800 y PLACES 
eu оши ы 49) ово. ° 
R : I © 
(4) PLACES LABEL AREA 2 2 
a | 2 2 
0.59 = | 0.450 = = 
(4%) ودر‎ (11.43) S z 
1-06 | Š Š 
| Co ፡ ፡ 
. 01416 Ü. ° 5 
90102 668 E Š 
(3) PLACES 





0.400 - 
10.16) 2 4 6 8 10 12 14 16 18 


0.095 | ( . | 5 
Же сов + 0.001 | LO POWER -dBm | OUTPUT FREQUENCY - GHz 
ig = Шу, - | 
(483) у + (8) PLACES Conv ersion Loss | | sol ati on 
| | | | 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (38) UNLESS OTHERWISE SPECIFIED 





MY85C | 
(CONNECTORIZED) 


CONVERSION LOSS - dB 
ISOLATION - dB 





6 8 10 12 14 16 18 
SMA JACK (FEMALE) LO FREQUENCY - GHz 

(3) PLACE 
0.070 "6064 (178248) 
DIA. THRU (4) PLACES 








re 
NIKE 










(616 MOUNTING SURFACE 


CONVERSION LOSS - dB 
ISOLATION - dB 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (38 UNLESS OTHERWISE SPECIFIED 





2 4 6 8 10 12 14 16 18 
RF FREQUENCY - GHz RF FREQUENCY - GHz 


Conversion Loss over Temperature - VSWR 


CONVERSION LOSS - dB 





2 4. 6 8 10 12 14 16 18 2 4. 6 8 10 12 14 16 18 
RF FREQUENCY - GHz ез 5 FREQUENCY - GHz 


*Typical performance applies to the MINPAC™ 
model and does not necessarily reflect the 


performance of the VERSAPAC® model. 20 200 400 800 800 1000 1200 1400 1600 1800 2000 
E" IF FREQUENCY - MHz 
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Typical Performance at 25°C* 
| Port Bandwidth 


IF FREQUENCY — MHz 
2000 1000 0 1000 2000 


1.1 1. г ЕР 
REEL CUu 
SER ETE 
e oj Ko: 
AZ - Е1- 
PEE Ete 
Prt hier ett 
1111111141 


RF А к. 












CONVERSION LOSS - dB 
= гез መ= c ™~ о сл = 


መጨ 
N 


Insertion Loss with DC Driven l-Port 






INSERTION LOSS - dB 


ርፓ፣ 


INSERTION LOSS - ፀ8 


ce 


w 
Жж: N 
[чинине | | | | | 
2 18 


10 
LO FREQUENCY - GHz 






- 


co 


Third-Order Intercept Input 





fay 15.00 GHz at -10 dBm 
R2 15.02 GHz at -10 dBm 
LO 14.5 GHz et +7 dBm 
Vertical Scale is 10 dB/Div. 


Characteristic 


Single Tone 
IM 


OO Q + G G N N — 7^ 
<x K KK KK х х ጋረ 
ло + G) GQ) N N)  ምጮ” 


л і дь бз O Neb — < 
X X 0 X KE KLA o ж 
оо Q +. G) ርጋ N N = 


Characteristic 
Harmonics of ከ 


fL 
2 fL 
3 fL 





WJ-M85/M85C/MY85/MY85C 


Suppression (dBc) Test Condition 


Input Input Input 
0dBm | -5 dBm -10 dBm 


fp 2.0 GHz -10 dBm 


ከ 2.6 GHz + 7 dBm 


ің 2.6 GHz -10 dBm 


ከ 2.0 GHz + 7 dBm 
Output Power 
R-Port l-Port Test Conditions 
ከ 2 GHz @ +7 dBm 
ከ 4 GHz @+7dBm 


- 29 dBm - 20 dBm 
- 35 dBm <-60 dBm ከ 9 GHz @+7 dBm 


‘Typical performance applies to the MINPAC™ model and does not necessarily reflect the 
performance of the VERSAPAC® model. 
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M86 / M86C 


DOUBLE-BALANCED MIXER 


LO 3.5 TO 18 GHz 

RF 6 TO 18 GHz 

IF DC TO 3000 MHz 

LO DRIVE «7 dBm (NOMINAL) 

WIDE BANDWIDTH 

DC COUPLED I-PORT 

MIL-M-28837 EQUIVALENT LEVEL SCREENING 
AVAILABLE 


% 9% 9 ¢ ¢ ¢ 


Guaranteed Specifications! 


-54°C to +85°C | Test Conditions 


SSB Conversion Loss 6.0dB | 8.0 dB 8.5 dB ің = 6 to 16 GHz 
and ከ = 5 to 17 GHz 
SSB Noise Figure ከ = 30 to 1000 MHz 


Characteristics 


(Max.) 7.0dB | 9.0 dB 9.5 dB ің = 16 to 18 GHz 
ከ = 15 to 18 GHz 
ከ = 30 to 1000 MHz 
7.0 95 | 9.0 dB 9.5 dB ің = 6 to 18 GHz 


ከ = 3.5 to 18 GHz 
ከ = 30 to 3000 MHz 


Isolation (Min.) 





LtoR ከ = 3.5 to 14 GHz 
ከ = 14 to 18 GHz 
L to | ከ = 3.5 to 9 GHz 
fL = 9to 18 GHz 
Conversion 


Compression 


1.0 dB ің Level +3 dBm 
fL Level +7 dBm 
Notes: 


ің = 13.01 GHz at -10 dBm 
ከ = 14.0 GHz at +7 dBm 
1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. 
The | -Port frequency range extends to DC for phase detection, pulse modulation, or attenuator applications, l-Port 
VSWR degrades from a 50-ohm system at low IF frequencies. 
2. Typical Values are measured at +25°C and are not guaranteed. 


Third-Order Input 
Intercept Point 


Absolute Maximum Ratings 


@ Hii INNER ———— -54°C to +100°C 
ere TOS ii ቸቸ ኝም eo Pgs тиде наннан ие йы ааны -65°C to +100°C 
Peak Input Ромег........................... +23 dBm max. at +25°C, +20 dBm max. at +100°C 
сес Ша: ста А R^ aac cs hee oa Soe esas ቸቸ ексек pend eR 100 mA DC 
Weight M86: 6 grams (0.21 oz.) max. 


M86C: 30 grams (1.06 oz.) max. 





Outline Drawings 


M86 
(MINPAC) 


PRODUCT LABEL AREA 











"es 0.062 RADIUS 


920 (4) PLACES 





0.018+0.001 DIA 


0.195+0.020 (3) PLACES 


(5+0.5) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+ .015 (.38) UNLESS OTHERWISE SPECIFIED 


М86С 
(CONNECTORIZED) 
SMA JACK (FEMALE) E - ° не - (4.7) 


፡ 1 




















0424 (08 
(2) PLACES 
0.770 + 0.010 
(19.6 + 0.3) 
ry MOUNTING HOLE 
LABEL AREA aC (0) PLACES. қ 


66) | 0.760 + 0.010 
ጅን . | (19.3 + 0.3) 


| ШЕН | 


E 
3 0.375 (9.5) 


Ў (2) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C WJ-M86/M86C 


Conversion Loss vs. LO Power Isolation VSWR 


(0-47 dBm 


ISOLATION - dB 





І-РОВТ VSWR 


3 4 8 8 10 12 14 18 18 


CONVERSION LOSS - dB 


fR = 13.5 GHz ው -10 dBm 
ከ = 12.0 GHz 
ከ = 1.5 GHz 





8 1 З 8. Cb. T ok -9- 10 11 


LO POWER - dBm LO = +7 dBm 





IF FREQUENCY - GHz 


Typical Two-Tone Intermodulation 
Performance 


-23 dm 10 dB/ ФР 10 мес/ 





CONVERSION LOSS - dB 





5 6 8 10 12 14 16 18 
RF FREQUENCY - GHz 





R-PORT VSWR 


Conversion Loss 





| Ен 
FRE 
||| ሠመ] ክ- gos 
IF = 2.0 GHz = 13.00 GHz at -10 dBm 
f 13.01 GHz at -10 dBm 
5 8 8 qo 1 М aghe 18 {р = 14.0 GHz at +7 dBm 
RF FREQUENCY - GHz Vertical Scale is 10 dB/Div. 


ہے 
20 )2 
۸3 
| 





CONVERSION LOSS - dB 


0 0.5 1.0 1.5 2.0 2.5 3.0 





LO FREQUENCY - GHz 


CONVERSION LOSS - dB 





5 6 8 10 12 14 16 18 
RF FREQUENCY - GHz 
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M87 / M87C 
MY87 / MY87C 


TRIPLE-BALANCED MIXER 


Ф LO V o5TO 19 GHz 
RF 


€ IF 0.03 TO 5.0 GHz 
@ LO DRIVE +13 dBm (NOMINAL) 
% VERY WIDE BANDWIDTH 








Ф МІ.-М-28837 EQUIVALENT LEVEL SCREENING Outline Drawings 
AVAILABLE M87 
اف‎ m 62 (1.58) RADIUS 
wa PLACES 
Guaranteed Specifications? ic RN | 











| | | 
Characteristics Typ. 425°C |-54°C to +85°C | Test Conditions TTT DAPN ЖАШАШ 
^ PLACES - (3) PLACES 
fg 1.0 to 18.0 GHz АЕА y 
fj 0.5 to 18.0 GHz - 
fj 0.03 to 3.0 GHz xu MENS 
SSB Conversion Loss oe 
and ің 0.5 to 18.0 GHz 65) ና крс ግ = 
SSB Noise Figure ከ 0.5 to 18.0 GHz алған 
(Мах.) ከ 0.03 to 4.0 GHz 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 


ір 0.7 to 19.0 GHz 






























fj 0.5 to 19.0 GHz M87C 
fj 0.03 to 5.0 GHz (CONNECTORIZED) 
MOUNTING 1128 
Isolation (Min.) d መ = Е 
L-R ከ = 0.5 to 3.0 GHz 0.445 
fL = 3.0 to 19.0 GHz oo 
1-| ከ = 0.5 to 19.0 GHz 
Conversion PRODUCT (439 0.375 
Compression LABELAREA | (9.53) ons 
fg at 5 GHz fp level «8.0 dBm | | 
ከ level +13 dBm ЕЛЕКТІ ee 
ің at 15 GHz ің level +9.0 dBm (2332) + —1 | | (18,95 + 0.25) 
ከ level +13 dBm + Po 
0.086 
. MOUNTING HOLE e 
Third-Order Input fg, = 5.00 GHz at -6.0 dBm 016 (298 DATHRU 7 2065000 
Intercept Point ің, = 5.01 GHz at -6.0 dBm 
fL =7.0 GHz at +13.0 dBm DIMENSIONS ARE IN INCHES (MILLIMETERS) 
fry =15.00 GHz at -6.0 dBm +.015 (38) UNLESS OTHERWISE SPECIFIED 


R2 = 15.01 GHz at -6.0 dBm 
ከ = 18.0 GHz at +13.0 dBm 





Notes: 

1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. 

2. Typical values are measured at 25°C and are not guaranteed. Typical performance applies to the MINPAC™ model and 
does not necessarily reflect the performance of the VERSAPAC® model. 


Absolute Maximum Ratings 


Weight 
ODOUR ТОКА IE a ጻባ ነደ nce es mor cn dnc ቸነ ቸፍ na 8 -54°C to +100°C M87: 12 grams (0.21 02.) max. 
SI Ter S Еге „а KL Q a w ባባ) ынна ауа 8፡8 -65°C to +100°C M87C: 40 grams (1.41 oz.) max. 
Peak Input Ромег........................... +26 dBm max. at +25°C, +23 dBm max. at +100°C MY87: 7.9 grams (0.28 oz.) max. 
PERK ИВО Ut 25 Г LL us luu manas ሸቦ ፍት 100 mA DC MY87C: 20.0 grams (0.70 02.) max. 
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Typical Performance at 25°С * 


Conversion Loss vs. LO Drive Power 
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*Typical performance applies to the MINPAC™ model and does not necessarily reflect the 


performance of the VERSAPAC® model. 
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Typical Performance at 25°C * 


R. to | Port Isolation vs. Frequency 
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*Typical performance applies to the MINPAC™ model and does not necessarily reflect the 


performance of the VERSAPAC® model. 
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I-Port VSWR vs. Frequency 
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Typical Two-Tone Intermodulation 
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Typical Performance at 25°C* | WJ-M87/M87C/MY87/MY87C 


Characteristics i E Output Power | Test Conditions 











































1. 0.0dBm | -20.0dBm | fı = 500 MHz at +13.0 dBm 
22% -34.0dBm | -15.0dBm 

3ከ -20.0dBm: | -39.0dBm 

4 fE -48.0 dBm |  -32.0 dB m 

51. -48.0dBm | -47.0 dBm 

few -7.0dBm | -17.0dBm | ከ = 2.0 GHz at 413.0 dBm 
EID ' -25.0 dBm | -13.0 dBm 

3f ` -19.0 dBm | 

4% -38.0 dBm 

51. -29.0 dBm 

fL -17.0 dBm fL = 9.5 GHz at +13.0 dBm 

2% -24.0 dBm 





“Typical performance applies to the MINPAC™ model and does not necessarily reflect 
the performance of the VERSAPAC® models. 
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M88 / M88C 
MY88 / MY88C 


TRIPLE-BALANCED MIXER 
Ф LO L 510 18 GHz 
€ IF 1TO8GH 


@ LO DRIVE +13 dBm (NOMINAL) 

ቀ WIDE BANDWIDTH 

ቀ МІ-М-28837 EQUIVALENT LEVEL SCREENING 
AVAILABLE 


Guaranteed Specifications! 


-54°C to +85°C | Test Conditions 


Characteristics 





SSB Conversion Loss| 7.5 dB ің 2 to 10 GHz 
and ከ 216 18 GHz 
SSB Noise Figure fj 1 to 8 GHz 
(Max.) 8.0 dB ің 10 to 18 GHz 
fL 10 to 18 GHz 
ከ 2 to 8 GHz 
8.0 dB ің 10 to 18 GHz 
ከ 216 10 GHz 
ከ 2 to 8 GHz 
Isolation (Min.) 
L toR 28 dB 15 dB 13 dB ከ 2 to 18 GHz 
L to | 32 dB 16 dB 14 dB ከ 2to 18 GHz 
Conversion 


Compression 1.0 dB ከ level +13 dBm 

+18.5 dBm ірі 6.00 GHz at -3 dBm 
fno 6.01 GHz at -3 dBm 
fj 10.0 GHz at +13 dBm 
1 15.00 GHz at -3 dBm 
fno 15.01 GHz at -3 dBm 
ከ 18.0 GHz at +13 dBm 


Third-Order Input 
Intercept Point 


+22 dBm 





Notes: 

1. Measured іп a 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. 

2. Typical values are measured at 25°C and are not guaranteed. Typical performance applies to the MINPCA™ model and 
does not necessarily reflect the performance of the VERSAPAC® model. 


Absolute Maximum Ratings 


0 e> Dn S uu ቸቸ ቸም о kel tos rati ilg a ышана: -54°C to +100°C 
SIDES Oeni Sta сыдым ныктады ትጠ ገናን ы ተ. መ. -65°C to +100°C 
Peak Input PoWer.............. u... ....... +26 dBm max. at +25°C, +23 dBm max. at +100°C 
Foak Input GUOMA Е О u L ሃይ ንን የልና ላዳ SS С АССА 100 ጠል DC 
Weight M88: 12 grams (0.42 oz.) max. М88С: 40 grams (1.41 oz.) max. 


MY88: 7.9 grams (0.28 oz.) max. MY88C: 20.0 grams (0.70 oz.) max. 
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Outline Drawings Typical Performance at 25°C* WJ-M88/M88C/M Y88/M Y88C 
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"Typical performance applies to the MINPAC™ model and does not necessarily reflect the 
performance of the VERSAPAC® model. 
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Typical Performance at 25°C * WJ-M88/M88C/MY88/M Y88C 
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*Typical performance applies to the MINPAC™ model and does not necessarily reflect the 
performance of the VERSAPAC® model. 
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Typical Performance at 25°C* | | WJ-M88/M88C/MY88/MY88C ` 
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"Typical performance applies to the MINPAC™ model and does not necessarily reflect 
the performance of the VERSAPAC? models. | 
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M88H / M88HC 
MY88H / MY88HC 
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Guaranteed Specifications! የጣ, Ж 


4 жаты 
Characteristics -54°C to +85°C | Test Conditions (845) AREA 
(3) ዞዚል 


SSB Conversion Loss| 7.5 dB |10.0 dB 10.3 dB ің 2 to 10 GHz | 
and ከ 2 to 18 GHz ; 199 
SSB Noise Figure ከ 2 to 8 GHz E 
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Notes: 

1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. DIMENSIONS ARE IN INCHES (MILLIMETERS) 

2. Typical values are measured at 25°C and are not guaranteed. Typical performance applies to the MINPAC™ model and 4015 (38) UNLESS OTHERWISE SPECIFIED 
does not necessarily reflect the performance of the VERSAPAC® model. 




































Absolute Maximum Ratings 


CDOT TO PEE DO. U ssw ይን ንንን rtc ዓን ማናማ аа Ы вна -54°C to +100°C 
SOI E TST LU аъ ce sc en es adn eed ና ውን “ዱዳ А -65°C to +100°C 
Peak Input Power ........................... +27 dBm max. at +25°C, +24 dBm max. at +100°C 
Peak Input Curent Gt 2B 65. да l LI nuo eo tesi aa ch зек оғада бы ads 100 mA DC 


Weight M88H: 12 grams (42 oz.) max. M88HC: 40 grams (141 oz.) max. 
MY88H: 7.9 grams (0.28 oz.) MY88HC: 20.0 grams( (0.70 oz.) max. 
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Outline Drawings Typical Performance at 25°C * "кынын ርር ጠሁ. 
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“Typical performance applies to the MINPAC™ model and does not necessarily reflect the 
performance of the VERSAPAC® model. 
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Typical Performance at 25°C * 


L-Port VSWR ወ + 21 dBm 





2 345 8 7 8 9 101112 13 14 15 16 17 18 
LO FREQUENCY - GHz 


R-Port VSWR Lo ወ + 21 dBm 


HEAT 
FA 











45 87 8.9 1011 12 13 14 15 16 17 18 
RF FREQUENCY - GHz 


= ЛТ ጧጊ 
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RF FREQUENCY - GHz 
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RF FREQUENCY - GHz 


I-PORT VSWR ወ +21 dBm 
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Characteristics 


Output Power 


WJ-M88H/M88HC/M Y88H/MY88HC 


Test Conditions 


































Гр +.5 dBm 
ZTE. -10 dBm 
ATL -11.5 dBm 
4 fL -26.7 dBm 
5fL -24.5 dBm 
TERN -7.7 dBm 
2fy -19.5 dBm 
3. fi -15.7 dBm 
4 fL -28.5 dBm 
fL -9 dBm 
21 -11.7 dBm 


*Typical performance applies to the MINPAC™ model and does not necessarily reflect the 


performance of the VERSAPAC® model. 


-./ dBm 
-6.7 dBm 
-12.5 dBm 
-20.5 dBm 
-20 dBm 


-9.5dBm 
-16 dBm 
-20.5 dBm 
-34 dBm 


-8.7 dBm 
-11.7 dBm 


fL = 2 GHz at +20 dBm 







f = 4.0 GHz at +20 dBm 










fj = 8 GHz at +20 dBm 
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M89 / M89C 
MY89 / MY89C 


TRIPLE-BALANCED MIXER 
ቀ L0 $ 57018 GHz 
ቀ IF 1TO8GHz 


@ LO DRIVE +10 dBm (NOMINAL) 

* WIDE BANDWIDTH 

ቀ MIL-M-28837 EQUIVALENT LEVEL SCREENING 
AVAILABLE 


Guaranteed Specifications! 


-54°C to +85°C | Test Conditions 


10.0 dB 
10.5 dB 


Characteristics 


SSB Conversion Loss| 7.5 dB 10.5 dB fa tó 10 GHz 
and ከ 2 to 18 GHz 
SSB Noise Figure ከ 1 to 8 GHz 
(Max.) 
8.0 dB 11.0 dB ір 10 to 18 GHz 


| 2 to 18 GHz 
ከ216 6 GHz 


Isolation (Min.) 


L to R 28dB | 15 08 13 dB | 2 to 18 GHz 
L to | 32dB | 16dB 14 dB ከ 2 to 18 GHz 
Conversion ің level +4 dBm 


Compression ከ level +10 dBm 


Third-Order Input 
Intercept Point 


ірі 6.00 GHz at -6 dBm 
fno 6.01 GHz at -6 dBm 
ከ 10.0 GHz at +10 dBm 
їв 15.00 GHz at -6 dBm 
fno 15.01 GHz at -6 dBm 
ከ 18.0 GHz at +10 dBm 





Notes: 

1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. 

2. Typical values are measured at 25°C and are not guaranteed. Typical performance applies to the MINPAC™ model and 
does not necessarily reflect the performance of the VERSAPAC® model. 


Absolute Maximum Ratings 


Opera ng: TEMET AOE 2a ም rk aient Ma ቸቸ በ н -54°C to +100°C 
SIOFAUG іссіз сат ቡሽር ማሽን ናቸ SSE ቸው КЕТЕ ባብን ው -65°C to +100°С 
Peak Input Ромег........................... +26 dBm max. at +25°C, +23 dBm max. at +100°C 
Weight M89: 12 grams (0.42 oz.) max. M89C: 40 grams (1.41 oz.) max. 


MY89: 7.0 grams (0.28 oz.) max. MY89C: 20.0 grams (0.70 oz.) max. 
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Outline Drawings 
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| 
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0.195 + 0.020 LABEL 
(4.95 + 0.51) AREA 
PLACES 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 
1128 
| (28.65) RF CONNECTOR 
__ MOUNTING < + — — SMA JACK (FEMALE ) 
RM (3) PLACES 
፣ 
0445 0187 
(11.90 (4.75) 0.564 


0086 
| [ (019) 
^ 0459 @T = 
0918 (1165 1 1 0746+0010 
(2332) 4 | (18.95 + 0.25) 
| п жан 











MOUNTING HOLE 
0.116 (2.95) DIATHRU ' 
(4) PLACES 


0.956 + 0.010 
(24.28 + 0.25) 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 
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WJ-M89/M89C/M Y89/M Y89C 








Outline Drawings Typical Performance at 25°C * 
MY89 Conversion Loss vs. LO Drive Power 
(VERSAPAC) 
RADIUS 6.0 
0070 10.3 ( 28 2») St (4) PLACES : 
DIATHRU (4) PLACES Ë |” (20.32) = PRODUCT ጩ 
LABEL AREA Те 
uA 0.450 53 8.0 
(14.99) (2% (11.43) с 
{ 074) 0.070 > 
+ (1-78) S 10 0 
"ә 
ыо (1295) Т 
S > 12.0 
5 
641) | 0400 e 
ERE NELLE, | 0.015: 0.001 #0 3 5 7 9 11 13 
кл eee Б LO POWER - dBm 
2፡19 (38) UNLESS OTHERWISE SPECIHED Drive Level: The maximum recommended drive level is +16 
MY89C ` dBm. This upper level has been established by the desire to 
(CONNECTORIZED) avoid a serious increase in noise figure and a loss of | 
| | isolation. Operation at +16 dBm is rcommended to achieve 
LABEL | best two-tone performance and best suppression of the 
AREA 


intermodulation products. 







RF CONNECTOR 
SMA JACK FEMALE) 
(3) PLACE 








са 
0070 79003 “ብ. 78 aw) © 8.0 
DIA. 0 (4) PLACES ይጋ 
| © 
— 10.0 
I 181 eC) 18111 [111 = 
UAL A EW 0.195 (7.37) © 
Em |. (495) 1 © 
! ፎ 12.0 
400 TE 
MOUNTING 
n =ፎ > 
DIMENSIONS ARE IN INCHES (MILLIMETERS) = 14.0 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 
16.6 


"0 ! 3 5 7 9 11 13 
LO POWER - dBm 


CONVERSION LOSS - dB 





5 7 9 
LO POWER - dBm 


“Typical performance applies to the MINPAC™ model and does not necessarily reflect the 
performance of the VERSAPAC® model. 
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Typical Performance at 25°C * | | W]-M89/M89C/MY89/MY89C 


Conversion Loss vs. LO Drive Power 





CONVERSION LOSS - dB 


"0 1 3 5 7 9 n 13 
LO POWER - dBm | 


Conversion Loss vs. Frequency, LO Power @ +10 dBm 


IF = 1.5 GHz 





CONVERSION LOSS - dB 


12 4 6 8 0 2 4 16 18 


cum 
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CONVERSION LOSS - dB 
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= 

510.0 | ©10.0 
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Fg FREQUENCY-GHz | Fg FREQUENCY- GHz 

Conversion Loss vs. Frequency and Temperature; LO Power @ +10 dBm 

5 c 

> 3.0 

2 60 {| | ee | | | To 2 

шт / ylo © 

in `< $ 

c 8.0 : ርጋ 

ገኛ 90 (IF = 2 GHz 2 

> Ғ ш 

z 10.0 n > 100 
Fg FREQUENCY - GHz = Fg FREQUENCY -GHz 


*Typical performance applies to the MINPAC™ model and does not necessarily reflect the 
performance of the VERSAPAC® model. 
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Typical Performance at 25?C* 


Conversion Loss vs. Frequency and 
Temperature, LO Power @ +10 dBm 





2 а 6 8 10 12 М 16 18 
Fg FREQUENCY — GHz 


CONVERSION LOSS — dB 


Up Conversion Loss vs. Output Frequency 











LO Power @+10 dBm 

S 40 

Ы T. 
3 6.0 = 

i | PZ SA 
e 8.0 / | DN TI `` 
ul 

= LSB OUTPUT Fiy = 2 GHz (I-PORT) жы 
e 10.0 


0 2 4 6 8 10 2 M 16 18 
OUTPUT FREQUENCY - GHz 


Isolation vs. Frequency 


LO POWER @+10 dBm 


ISOLATION - dB 





2 4 6 8 10 12 4 16 18 
FL FREQUENCY - GHz 


R -1 ISOLATION 
LO POWER + 10 dBm 


RF POWER -5 dBm 


ISOLATION - dB 





2 4 6 8 0 12 4 16 18 
Ер FREQUENCY - GHz 


*Typical performance applies to the MINPAC™ model and 
does not necessarily reflect the performance of the 
VERSAPAC 9 model. 


CONVERSION LOSS - dB 


W]-M89/M89C/M Y89/M Y89C 


Conversion Loss vs. Input Power and Temperature 


CONVERSION LOSS - dB 


SS - dB 


CONVERSION LO 


CONVERSION LOSS - dB 


cmd 
e 


лей 
. 


2 4 6 8 


4 6 8 10 
RF INPUT POWER - dBm 
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Typical Performance at 25°С" | WJ-M89/M89C/MY89/MY89C 


Conversion Loss vs. Input Power and Temperature (cont.) 


CONVERSION LOSS - dB 





CONVERSION LOSS - dB 


4 6 8. 10 
RF INPUT POWER - dBm 





| 2 4 6 8 10 12 14 
L-Port VSWR vs. Frequency RF INPUT POWER - dBm 


1.0 





2 4 6 8 10 12 14 16 18 
Еу FREQUENCY - GHz 





2 4 #6 8 0 12 1 16 18 
Fg FREQUENCY - GHz 
R-Port VSWR vs. Frequency, LO Power @ +10 dBm 









52011 መመመ | Д-дан 
50 ሬም / መመመ 


ሽ IF = 6 GHz “IF = 8 GHz-* FL<FR 
ም 
е Жыр 2 4 6 8 10 12 4 16 18 


2 4 6 8 10 12 4 16 18 | Fg FREQUENCY - GHz 
Fg FREQUENCY - GHz 








2 4 6 8 10 12 1 ፲፪. 18 Fg FREQUENCY -GHz 


I-Port VSWR vs. Frequency, LO Power @ +10 dBm 





2 а 6 8 0 1 4 16 18 
Fg FREQUENCY -GHz 





2 4 6. 8 10 12 1 16 18 
Fg FREQUENCY - GHz 





*Typical performance applies to the MINPAC™ model and does 2.0 2 4 6 8 10 12 14 316 18 
not necessarily reflect the performance of the VERSAPAC® model. F L FREQUENCY - GHz 
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Typical Performance at 25°C* WJ-M89/M89C/MY89/M Y89C 





ከ Characteristic Suppression (dB) 
. Single Tone Input Input Input 
IM 0 dBm -5 dBm -10 dBm Test Conditions 
{р fr 
s ት ің = 2 GHz 
1 Х2 ከ = 4.1 GHz at 
2X2 +10 dBm 
3 X2 
3X1 
3X3 
4 X1 
4 X3 
4X4 
5X1 
5 X2 
5X3 
5X4 
1x 1 fR = 4.1 GHz 
1X3 ከ = 2.0 GHz at 
1X4 +10 dBm 
1X5 
2X1 
2X2 
2X3 
2X5 
3 X2 
3X3 
3X4 
3X5 
4X4 
4X5 
1х1 ің = 18 GHz 
1X2 ከ = 10.1 GHz at 
2X3 +10 dBm 
2X4 
3X5 
1x1 ІҢ = 10.1 GHz 
2X1 FL = 18 GHz at 
3 X2 +10 dBm ` 
4X2 
5 X3 
Characteristic Output Power 
Harmonics of ከ . R- Port I-Port Test Conditions 
fL ከ 2 GHz at +10 dBm 
2 ከ 
3 ከ 
4 ከ 
5 ከ 
fL ከ 4.5 GHz at +10 dBm 
2 ከ 
3 ከ 
4 ከ 
ከ fi 9 GHz at +10 dBm 
ረ ከ 
ከ | 4GHzat+10 dBm 
2 ከ 





*Typical performance applies to the MINPAC™ model and does not necessarily reflect 
the performance of the VERSAPAC® models. 
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WJ-M89/M89C/MY89/MY89C 


Typical Performance at 25°C* 


5 
as 
+o 
Ге 4 
cen 
ርሀ 
EN 
алт 
ho 
о o 
+ т 
"о 
on 
5 ፤ 
a. عا‎ 
oF 
О 


10.0 
8.32 
9.78 
9.53 
9.90 
8.40 


9.0 
7.46 
8.01 


8.0 
7.58 


7.0 


6.0 


5.0 


4.0 


3.0 


2.0 


1.0 
7.30 
6.50 
7.62 
7.39 


10.0 LSB 
USB 
11.0 LSB 
USB 
11.5 > LSB 
USB 
12.0- LSB 
USB 
13.5 LSB 
USB 
14.5 LSB 
USB 
15.0 LSB 
USB 
15.5 LSB 
USB 
16.0 LSB 
USB 
16.5 LSB 
USB 
17.0 LSB 


fL (GHz) 


Input (GHz) 
9.5 


І-Рогі 


8,39-: 913 


7.53 


8.06 


7.96 


6.73 


7.48 


7.48 


7.20 


9.19 


05В 


9.78 


8.02 


8.09 


7.93 


6.88 


7,52 


7:59 


7.23 


7.83 


9.62 


*Typical performance applies to the MINPAC™ model and does not necessarily reflect 


the performance of the VERSAPAC® models. 
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1193 / M93C 
MY93 / MY93C 


TRIPLE-BALANCED MIXER 
ቀ ТО 57018 GHz 
€ IF 0.03 TO 4 GHz 


Ф LO DRIVE +10 dBm (NOMINAL) 

% WIDE BANDWIDTH 

Ф MIL-M-28837 EQUIVALENT LEVEL SCREENING 
AVAILABLE 


Guaranteed Specifications! 


Characteristics -54°C to +85°C | Test Conditions 


SSB Conversion Loss ің 2-10 GHz 
апа | 2-14 GHz 
SSB Noise Figure ከ 0.03 - 4 GHz 
(Max.) 8.0 dB {11.0 dB 11.5 dB ің = 10 - 18 GHz 
ከ 6 - 18 GHz 
ከ 0.03 - 4 GHz 


Isolation (Min.) 

LtoR 29 dB | 15 dB 13 dB ከ 2-18 GHz 

L to | 34 dB | 16 dB 14 dB | 2-18 GHz 
Conversion 1.0 dB ің level = +4 dBm 
Compression ከ level = +10 dBm 


Third-Order Input 
Intercept Point 


ірі 6.00 GHz at -6 dBm 
fno 6.01 GHz at -6 dBm 
fj 8.0 GHz at +10 dBm 


ірі 15.00 GHz at -6 dBm 
fno 15.01 GHz at -6 dBm 
fj = 18.0 GHz at +10 dBm 


-14 dBm 
+18 dBm 
Notes: 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. 
2. Typical values are measured at 25°C and are not guaranteed. Typical performance applies to the MINPAC™ model and 
does not necessarily reflect the performance of the VERSAPAC® model. 


Absolute Maximum Ratings 


COBOURG TOOT UROL aided ያ? ነ РЕКТИН НИНИН ሸተ ችን ክን ና -54°C to +100°C 
ер я с: 11፡1-.:..:1!:|.: ИЕ ЗААВ РИА ብኝ ንንን ፡ ናቸውን ን ንን ው -65°C to +100°C 
Peak Input Ромег........................... +26 dBm max. at +25°C, +23 dBm max. at +100°C 
Weight M93: 12 grams (0.42 oz.) max. MY93: 7.9 grams (0.28 oz.) max. 


M93C: 40 grams (1.41 oz.) max. 


416 


MY93C: 20.0 grams (0.70 о2.) max. 





Outline Drawings 


M93 
(MINPAC) 


0.062 (1.58) RADIUS 
ES 


келі 6635) Bag | (4) PLAC 
] | 
| ! 







i 0.018 + 0.001 
| R- (0.46 + 0.03) 





DIA PIN 
| (9) PLACES 
PRODUCT 
0.195 + 0.020 LABEL 
(4.95 + 0.51) AREA 
(3) PLACES 
400 
0.130 ፍል 
(3.30) вач 











DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 


M93C 
(CONNECTORIZED) 
1128 
(865) | SMA JACK (FEMALE ) 
ከ (3) PLACES 














0445 0187 
(11.30) (475) 0.564 
(14.33) 
| «——» 
| 6:52) ТҮР 
PRODUCT LABEL AREA 










1 0746 + 0.010 
(1895 +025) 


MOUNTING HOLE 
0116 (2.95) DIATHRU 0428: 0.25) 
(4) PLACES ረ 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 
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Outline Drawings Typical Performance at 25°C* WJ-M93/M93C/MY93/MY93C 
Drive Level: The maximum recommended drive level is +16 dBm. This upper level 








MY93 has been established by the desire to avoid a serious increase in noise figure and 
(VERSAPAC) ота a loss of isolation. Operation at +16 dBm is rcommended to achieve best two-tone 
noro 999 (70 098) (4) PLACES performance and best suppression of the intermodulation products. 
ከን ыды | p Conversion Loss vs. Frequency, LO Power @ +10 dBm 















| 
0.590 | 0450 р 
(14.99) 0,295 (11.43) eo 4.0 [ 
(7.49) 0.070 I IL? fg 
y (1.78) 2 
5 "М IF = 0.03 GHz 
0.100 + 0.01 0.510 = = ዴዴ. | 
21049 (12.95) = | ret 
„Г IF = 1.00 SB iat d жт Сда ы 
2 | 
9 IF = 0.50 GHz 
10.0 


(038.2009) 1 2 4 6 8 0 2 M 6 48 
(3) PLACES Fg FREQUENCY — GHz 





PRODUCT 
LABEL 
AREA 


NE UNLESS ONERE METERS в 

2 

MY93C = 
(CONNECTORIZED) Š 
| š: 













RF CONNECTOR 
SMA JACK (FEMALE) ж 
CES i 
0070 7903 (1.78 +008 2 
DIA. THRU (4) PLACES 2 
(12.95) | = 
2 
ተበ / coor f 056 > 
Ц wy ES 91 = 
e 





"E MOUNTING | 2 4 6 8 10 12 м 016 18 
SURFACE 


DIMENSIONS ARE ІМ INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 


CONVERSION LOSS - dB 





2 4 6 8 10 12 14 16 18 


CONVERSION LOSS — dB 





CONVERSION LOSS - dB 





2 4 6 8 ሀ 112 (MW 16 18 
Fg FREQUENCY ~ GHz 


“Typical performance applies to the MINPAC™ model and does not necessarily reflect the 
performance of the VERSAPAC® model. 
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Typical Performance at 25°C* : Е ^ W]-M93/M93C/MY93/MY93C 


Isolation vs. Frequency, LO Power ወ +10 dBm i т L-Port VSWR vs. Frequency 





. LO POWER 
+10 dBm 
+7 dBm 










ISOLATION — dB 


8 10 12 14 16 18 
F FREQUENCY — GHz 


2 4 6 8 0 12 14 — 1 18 ን | | 
FL FREQUENCY - GHz | l-Port VSWR vs. Frequency, LO Power @ +10 dBm 


R-Port VSWR vs. Frequency, LO Power @ +10 dBm 





1.0 
dium аг 










2 4 6 8 10 12 14. 
Fg FREQUENCY — GHz 


2 4 6 8 10 12 14 
Fg FREQUENCY — GHz 
| 2 4 6 8 0. 2 14 6 — 18 
| FL FREQUENCY — GHz 





2 4 6 в 0 2 4 1 18 





| |ራጩ |... 
К ee ሥመ 
ل‎ | 
2 4 6 8 10 12 14 16 18 
Fg FREQUENCY — GHz | 


*Typical performance applies to the MINPAC™ model and 0065 not necessarily reflect the 
performance of the VERSAPAC® model. 
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MZ5010/MZ5010C 


TRIPLE BALANCED MIXER 


¢ 


e 2.0 TO 26.0 GHz 
ВЕ 


IF КОЛ 159 GAZ 

LO DRIVE +10 dBm (NOMINAL) 

MINIATURE PACKAGE 

VERY WIDE BANDWIDTH 

AVAILABLE WITH FIELD REPLACEABLE CONNECTORS 

MIL-M—-28837 EQUIVALENT LEVEL SCREENING 
AVAILABLE 


% 9 ¢ ¢ ¢ ¢ 


Guaranteed Specifications! 


Characteristics Typ. 42590 |-54°C to +85°C | Test Conditions 


SSB Conversion Loss ің 3 to 18 GHz 


and ከ 3.5 to 16 GHz 
SSB Noise Figure fj 4 to 12 GHz 
(Max.) ің 2.5 to 26 GHz 


fj 2.5 to 24 GHz 
fj 4 to 12 GHz 
1to15 fj < fR 
ің 2 to 26 GHz 
fj 2 to 26 GHz 
ከ 1 to 12 GHz 
1to 15f, » fp 


Isolation (Min.) 


L-R | 2 to 4 GHz 
ከ 4 to 26 GHz 
L-I f 2 to 4 GHz 
| 4 to 26 GHz 
Conversion ің Level +5 dBm 
Compression ከ Level +10 dBm 


Third-Order Input 
Intercept Point 


fry 18.00 GHz at -10 dBm 
fno 18.01 GHz at -10 dBm 
ከ 14.0 GHz at +10 dBm 
ІБ1 5.00 GHz at -5 dBm 
fro 5.01GHz at -5 dBm 

fL = 7.0 GHz at +10 dBm 





Notes: 
1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. 
2. Typical Values are measured at +25°C and are not guaranteed. 


Absolute Maximum Ratings 


Operant TONDO Ku MN i S ን aA E ды ды ылыш. -54°C to +100°C 
Sae TOO DOr СС er r ia a c nes -65°C to +100°C 
Peak Input Power ................. ua +26 dBm max. at +25°C, +22 dBm max. at +100°C 
Weight MZ5010: 6 grams (0.22 oz.) max. 


MZ5010C: 12 grams (0.43-0z.) max. 





Outline Drawings 



















PRODUCT - 0.100+0.010 түр 
LABEL AREA D š 2.5 + 0.2) 
ከሬ 0.042 
0.436 
ге | በ11 
t 2 e - © , = 
0.520 (6.6) S | BAS + воро | 
(13.2) | i ; 1 (PLACES | 
шы) Í N 0.062 (1.6) RADIUS 
MOUNTING HOLE _~ 
(4) PLACES 0.160 , 
(4.1) 
0.190 0055 ሆዝ 
; j 7.1) 0.080 
(4 (14 < (2.0) (9) PLACES 
፥ 1 d 








M n 0.300 
(9.9) 0-80 UNF-2B X.095 DEEP 


(2.2) 
(6) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 































PRODUCT 
LABEL AREA 
t 0.260 
0.520 (6.6) ! 0436 
(13.2) 2 (114) 
| | 
0.375 (9.5) | 
(3) PLACES 906841. 8) 
DIA THRU 
% MOUNTING HOLE 
RF CONNECTOR ^. (4) PLACES 
SMA JACK (FEMALE) — 
(3) PLAC 
0.190 
_, | 0.280) . — 
к alt | 
— 0095 (2.4) 
0.290 ^ — (3) PLACES 
(7.4) | [ 





DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (38) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C 


Conversion Loss vs. Frequency | 
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Conversion Loss vs. Frequency 
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Conversion Loss vs. Frequency EE 
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MZ5210/MZ5210C 


TRIPLE-BALANCED MIXER 


ቀ 1045070 24.0 GHz 
RF 226% 


IF 0.14 TO 5.0 GHz 
LO DRIVE +10 dBm (NOMINAL) 
MINIATURE PACKAGE 
VERY WIDE BANDWIDTH | 
AVAILABLE WITH FIELD REPLACEABLE CONNECTORS 
MIL—M-28837 EQUIVALENT LEVEL SCREENING 

AVAILABLE | MZ5210 


PRODUCT 
LABEL AREA ERU 





% 9 9 ¢ ¢ ¢ 


Outline Drawings 





0.100 + 0.010 
*T 25503) ТР 
г ከ 0436 
, (11.1) 









Guaranteed Specifications! 


Characteristics Typ. 42676 |-54°C to +85°C | Test Conditions | ЕЛЕ EV III ለቤ: 
DIA THRU 
(4) 


ҚР” 0.0153: 0.001 | 
— (038+0.02) 
* [3 PLACES | 


2 0.062 (1.6) RADIUS 

























SSB Conversion Loss ÎR | “ደ heal 
nee 8.0 dB (10.5 dB በ } 3 to 18 GHz 020 
SSB Noise Figure fj 0.1 to 2.0 GHz 0190- 0055 ሆዝ 0080 (5) PEAGES 
w 8.5 dB |11.0 dB Ry ato 18 GHz калы ን 
fj 0.1 to 5.0 GHz 
fR | y UNF-28 X.095 DEEP 
10.0 dB |12.0 dB ከ } 2 to 24 GHz 
' Li DIMENSIONS ARE IN INCHES (MILLIMETERS) 

ከ ዐ.1 10 5.0 GHz +.015 (38) UNLESS OTHERWISE SPECIFIED 
isblation (MIND ዛፎ TOC ! үш” RE, 
L- R 15 08 | 12 dB. 10 08 f| 2 to 4 GHz ЕСЕН мг 

25 08 | 15 08 13 dB fj 4 to 24 GHz Lr 
L- | 25 dB | 17 dB 15 dB {| 2 to 24 GHz osm! 89 re 











Conversion 1.0 dB fp Level +4 dBm G RACES | "T 
. DIA THRU 
Compression ከ level +10 dBm AF CONNECTOR ` ШЕТТЕ 
5МА Tm MA 


(3) ES 
Third-Order Input +16 dBm Ірі 4.00 GHz at -10 dBm 
Intercept Point fry 4.01 GHz at -10 dBm ‹ 7 
ከ 5.0 GHz at +10 dBm ao + т | 
k == A Lx wr 
+13 dBm ің117.99 GHz at -10 dBm 
2 18.00 GHz at =| 0 dBm DIMENSIONS ARE IN INCHES (MILLIMETERS) 
ከ 16.0 GHz at +10 dBm +.015 (.38) UNLESS OTHERWISE SPECIFIED 


Notes: 
1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. 
2. Typical Values are measured at +25°C and are not guaranteed. 








Absolute Maximum Ratings 


ОВЕ ИО TI AEN 2a ቸዋ ካነ በርቸ dade ck uu aa -54?C to +100°C 
SOFAS TE til l S ii idi dix тыра dvi ቸው -65°C to +100°C 
Peak Input Power ........................... +26 dBm max. at +25°C, +22 dBm max. at +100°C 
Poar Input GUNEM AER C ae edel donc drip ce КЗ А с ведна нае бика» 100 mA DC 
Weight MZ5210: 6 grams (0.22 oz.) max. 


MZ5210C: 12 grams (0.43 oz.) max. 


422 WJ Customer Service: 1-800-WJ1-4401 * FAX: 415-813-2758 * e-mail: mw.devices Q wj.com 
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MZ6310/MZ6310C 


DOUBLE-BALANCED MIXER 


LO 2.5 TO 7.0 GHz 

HF 2.5 TO 5.5 GHz 

IF DC TO 1.5 GHz 

LO DRIVE +10 dBm (NOMINAL) 

MINIATURE PACKAGE 

LOW NOISE FIGURE: 6.0 dB (TYP) 

AVAILABLE WITH FIELD REPLACEABLE 
CONNECTORS 

MIL-M-28837 EQUIVALENT LEVEL SCREENING 
AVAILABLE 


° 9 9 9 9 ¢ ¢ 


¢ 


Guaranteed Specifications! 


Characteristics -54°C to +85°C | Test Conditions 
SSB Conversion Loss| 6.0 dB |7.5 dB 8.0 dB 3.0 to 5.5 GHz 
and ከ 2.5 to 7.0 GHz 


SSB Noise Figure 
(Max.) 7.0 05 19.0 dB 9.5 05 


ከ DC to 1.5 GHz 


fL 2.5 to 4.5 GHz 
ከ DC to 1.5 GHz 


Isolation (Min.) 


L-R ከ 2.5 to 4.0 GHz 
ከ 4.0 to 7.0 GHz 
L-I ከ 2.5 to 3.5 GHz 


ከ 3.5 to 4.0 GHz 
ከ 4.0 to 7.0 GHz 





Conversion 1.0 dB ің Level +3 dBm 
Compression ከ Level +10 dBm 
Third-Order Input |+15 dBm ірі 4.00 GHz at -10 dBm 
Intercept Point fro 4.01 GHz at -10 dBm 


ከ 2.8 GHz at +10 dBm 


Notes: 


— 


VSWR degrades from a 50-ohm system at low IF frequencies. 
Typical Values are measured at +25°C and are not guaranteed. 


m 


Absolute Maximum Ratings 


OBeralihd Tomperi UU sra bei аладан O -54°C to +100°C 
Storage ТЕРЕ ЕО UU о сы ыы амын нын ыы -65°C to +100°C 
Peak Input Ромег........................... +23 dBm max. at +25°C, +20 dBm max. at +100°C 
Weight MZ6310: 4.5 grams (0.16 oz.) max. 


MZ6310C: 11 grams (0.39 oz.) max. 


fR 2.5 to 3.0 GHz 


. Measured in a 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. 
The | -Port frequency range extends to DC for phase detection, pulse modulation, or attenuator applications, l-Port 





Outline Drawings 


М26310 


0.100 + 0.010 
= (5:02 TYP 













ቶያ" 0.015 + 0.001 | 
= + 





























= (0.38 +0.02) 
32 t (3) PLACES | 
B 
0.069 (1.8) 
DIA. THRU \— 0.062 (1.6) RADIUS 
MOUNTING HOLE 
(4) PLACES 0.160 . "S 
(4.1) 0.240 
(6.1) 
0.190 0055 Un 
. . 7.1) 0.080 
(4.8) (1.4) i. (2.0) (9 PLACES 
0.390 
(2.2) (9.9) _ 0-80 UNF-2B X.095 DEEP 
(6) PLACES 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 
MZ6310C PRODUCT 
0.560 | 
-- (42) > | LABEL AREA 
{ 
' 0.260 
0.520 (6.6) 0.436 
(132) , (11.1) 
| ! 








| 0.375 (95) СТ TU 





0.069 (1.8) 








DIA THRU 
MOUNTING HOLE 
RF CONNECTOR ИЯ 


SMA JACK (FEMALE) 
(3) PLACES 


== 0.095 (2.4) 
| * (3) PLACES 








DIMENSIONS ARE IN INCHES (MILLIMETERS) 
1.015 (.38) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C / — | | WJ-MZ6310/MZ6310C 


Conversion Loss vs. Frequency | Conversion Loss vs. Frequency Conversion Loss vs. Frequency 
4 | 4c 

s! қ 

Z к 

= 

d d 












Е, 9 
2.50 3.00 3.50 400 450 500 550 2.50 3.00 3.50 400 450 5.00 5.50 2.50 3.00 350 400 450 500 550 
| RF FREQUENCY - GHz | RF FREQUENCY - GHz RF FREQUENCY - GHz 


Isolation vs. LO Frequency 


CONVERSION LOSS _ dB 


ISOLATION - 48 





2.50 3.00 3.50 4.00 450 800 5.50 2.50 3.00 350 400 450 5.00 5.50 
RF FREQUENCY - GHz RF FREQUENCY - GHz 





LO FREQUENCY - GHz - 


CONVERSION LOSS _ dB 
CONVERSION LOSS _ dB 





9 9 
2.50 3.00 3.50 400 450 5.00 5.50 2.50 3.00 350. 400 450 5.00 550 
RF FREQUENCY - GHz- RF FREQUENCY - GHz 
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777407 / MZ7407C 





































DOUBLE-BALANCED MIXER 
@ LO3.5 TO 18 GHz 
Ф RF6TO 16 GHz 
€ IF DC TO 3000 MHz 
@ LO DRIVE +7 dBm (NOMINAL) 
Ф MINIATURE PACKAGE 
% WIDE BANDWIDTH 
Ф AVAILABLE WITH FIELD REPLACEABLE 
CONNECTORS Outline Drawings 
% МІ. -М-28837 EQUIVALENT LEVEL SCREENING М27407 | 
AVAILABLE - мағынан 
V) e 
Guaranteed =m RT Cg wet WIES ші 
ee --- | + (8) PLACES | 
Characteristics Typ. | 425°C | -54°C to 485°C -54°C to +85°C | Test Conditions TUNER ኳር 
DIA. THRU \— 0.062 (1.6) RADIUS 
SSB Conversion Loss | 6.0 dB | 8.0 dB 8.5 dB 7 to 15 GHz ሉት +з 
and fj 6 to 13.5 GHz 22: 
SSB Noise Figure fj 30 to 1000 MHz САК т) 080 ыд 
(Мах.) 7.0 dB | 9.0 dB 9.5 08 fg 6 to 18 GHz |! | ብ. 
ከ 416 18 GHz 
ከ 30 to 3000 MHz 
ከ) PLACES X.095 DEEP 
Isolation (Min.) DIMENSIONS ARE IN INCHES (MILLIMETERS) 
L to R fL Же 4 to 14 GHz +.015 (.38) UNLESS OTHERWISE SPECIFIED 
fL = f4 to 18 GHz MZ7407C M" PRODUCT 
L to | fL =4to8 GHz EN - e A 
| = 8 to 18 GHz БЫС S 

















. 0520 | 68) - EF ፣ Е 
Conversion 1.0 dB ің Level +3 dBm (32, , EP 13 үш 
(3 PLACES жс 0.069 (1.8) 

i | x БАТЫН, HOLE 

Third-Order Input +10 dBm ірі 13.00 GHz at -10 dBm su. CONNECTOR e 

Intercept Point fao 13.01 GHz at -10 dBm (3) PLACES — 
ከ = 14.0 GHz at +10 dBm "a А 
; ሆዝ 

















om 
basses S Ea: OF Ë E 6) PLACES 
1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. (7.4) | | 
The | -Port frequency range extends to DC for phase detection, pulse modulation, or attenuator applications, l-Port } 


VSWR degrades from a 50-ohm system at low IF frequencies. 
. Typical Values are measured at +25°C and are not guaranteed. 


го 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 


Absolute Maximum Ratings 


Орао ТӨТІПЕШМНГЕС sione detnr ትች ዉን Suse denies xn ka ее -54?C to +100°C 
IG ISO a pe I Ls esce doceri ንች ቅን ባገባ) ቀያ Ya жанаа xd fU an vin -65?C to +100°C 
Fai INO POA Yà@0..uu u ае ባይ lA ጭጋ ማናን Nus iiS +23 dBm max. at +25°C 
Peak Gpr Canen BED D wary cs ei opa ia e битик m Ree 100 mA DC 
Weight MZ7407: 4.5 grams (0.16 о2.) max. 


MZ7407C: 11 grams (0.39 02.) max. 


426 WJ Customer Service: 1-800-WJ1-4401 е FAX: 415-813-2758 * e-mail: mw.devices Q wj.com 


Typical Performance at 25°C WJ-MZ7407/MZ7407C 


Typical Two-Tone Intermodulation 
Performance 





Typical Two-Tone Intermodulation Per- 


formance: 

f = 1000 MHz, fRI = 13.00 GHz 
fR2 = 13.01 GHz fR at -10 dBm 
fj = 14.0 GHz at +10 dBm 


Vertical Scale is 10 dB/Div. 
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Wy MZ7410/MZ7410C 


DOUBLE-BALANCED MIXER 22%. | 


LO 4 TO 16 GHz 

ВЕ 6 TO 18 GHz 

IF DC TO 3000 MHz 

LO DRIVE +10 dBm (NOMINAL) 

MINIATURE PACKAGE 

WIDE BANDWIDTH gom 

AVAILABLE WITH FIELD REPLACEABLE Outline Drawiñgs 
CONNECTORS 

MIL-M-28837 EQUIVALENT LEVEL SCREENING giam 
AVAILABLE 





«+94 ¢ 


% 


| 0.100 + 0.010 
5- 5550) ТҮР 








2 

[0 [611 
ኦያ 0.015 +0.001 ! | 

E3— (0.38 + 0.02 

+ (3) PLACES | 





Guaranteed Specifications! БІ 


Characteristics -54°C to +85°C | Test Conditions DIA THRU t | 
MOUNTING HOLE 7 


(4) PLACES 080 | |_| 
SSB Conversion Loss| 6.0 dB |8.0 dB 8.5 dB ің 6 to 15 GHz ER 
and fL 4 to 16 GHz 0.190 0055 ሆሽ 0.080 
SSB Noise Figure ከ 30 to 3000 MHz WU ве pup wr ው 
(Max.) 7.0dB |9.0 dB 9.5 dB fn 15 to 18 GHz a= og 
በ 16 to 18 GHz 5466 ተ ከረ 
ከ 30 to 3000 MHz 2. 9. 050 UNF-28 X005 DEEP 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 





\ 0.062 (1.6) RADIUS 











Isolation (Min.) +.015 (.38) UNLESS OTHERWISE SPECIFIED 
L to R 36 ав | 23 dB 21 dB ከ 4 to 14 GHz | 
32 ӨВ | 18 dB 16 08 f| = 14 to 18 GHz М27410С E E e 
L to | 35dB | 20 dB 18 dB {| = 4 to 18 GHz M. x ሀና 
















A 
ір Level +4 dBm oso ያ 
0.375 (9.5) 


Conversion 1.0 dB í 
Compression fj Level +10 dBm | & ABD 

гы d 
Third-Order Input -14 dBm іңі 13.00 GHz at -6 dBm MOUNTING HOLE 
Intercept Point fno 13.01 GHz at -6 dBm SVA ACK FEMALE 

ከ 14.0 GHz at +10 dBm 
| Us 
Қ. 
| QN. B 
| born 





Notes: 

. Measured in a 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. The 
| -Port frequency range extends to DC for phase detection, pulse modulation, or attenuator applications, l-Port VSWR 
degrades from a 50-ohm system at low IF frequencies. 

. Typical Values are measured at +25°C and are not guaranteed. 


— 








ኪን 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (38) UNLESS OTHERWISE SPECIFIED 


Absolute Maximum Ratings 


Operaüng- Term pe Ите ааа нее ን ላን) ን ው ው -54°C to +100°C 
Storage Ten SI а аара наза ናፕ ችም іннен -65°C to +100°C 
RT КИНЕ Lu ነኝ sd ZD a rec лаьна он +23 dBm max. at +25°С 
93 OOM Cne CL 25°С деди а а сода кайын кен ыда 100 mA DC 
Weight MZ7410: 4.5 grams (0.16 oz.) max. 


MZ7410C: 11 grams (0.39 oz.) max. 


428 WJ Customer Service: 1-800-WJ1-4401 • FAX: 415-813-2758 * e-mail: mw.devices 9 wj.com 


Typical Performance at 25°C WJ-MZ7410/MZ7410C 


Typical Two-Tone Intermodulation 
Performance 


CTR 1.0043 Giz — SPAN 5 Miz/ уа VF .008 
REF -18 dBm 10 dB/ ATTEN 10 254 AUTO 


| 


B- 2. 


Typical Two-Tone  Intermodulation 





Performance: 

| = 1000 MHz, ВІ = 13.00 GHz 
fR? = 13.01 GHz fg at -6 dBm 
ከ= 14.0 GHz at +10 dBm 


Vertical Scale is 10 dB/Div. 
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MZ7420/MZ7420C 


DOUBLE-BALANCED MIXER 


LO 5 TO 18 GHz 

RF 6 TO 18 GHz 

IF DC TO 3000 MHz 

LO DRIVE +20 dBm (NOMINAL) 

MINIATURE PACKAGE 

WIDE BANDWIDTH 

HIGH THIRD ORDER I.P: +21 dBm (TYP) 

AVAILABLE WITH FIELD REPLACEABLE CONNECTORS 

MIL-M-28837 EQUIVALENT LEVEL SCREENING М27420 
AVAILABLE 





Outline Drawings 


Ф% 9 9 9 9% ¢ ¢ ¢ 


PRODUCT 
LABEL AREA 






0. 
eee 


100 + 0.010 
(95202) ТҮР 








Guaranteed Specifications!” 


0.069 (1.8) 
Characteristics Typ. | +25°C | -54°C to +85°C | Test Conditions MOUNTING HOLE ያ 
0.160 
(4.1) о» > 








SSB Conversion Loss| 6.5 dB | 8.0 dB fp = 716 15 GHz , feu 
and ከ = 6 to 15 Griz 0.190 0055 Gi) E ды 
SSB Noise Figure f = 30 to 1000 MHz TL ce Qo 9 
(Max.) — | 


7.0 05 | 8.5 05 fR = 6 to 16 GHz 
ከ = 5 to 18 GHz 
ከ = 30 to 2000 MHz 


0.085 ' . 
(2.2) (9.9) 0-80 UNF-2B X.095 DEEP 
(6) PLACES 


DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 


7.5 dB | 9.5 dB ің = 6 to 16 GHz 


| = 5 їо 18 GHz MZ7420C 
ከ = 30 to 3000 MHz 


PRODUCT 
0.560 LABEL AREA 


* (142) * 


















ің = 16 to 18 GHz (ES 
fj = 13to 18 GHz Ur MONET 
fj = 30 to 3000 MHz 





| nee (95 OT TU 




















3) PLACES | | 0.069 (1.8) 
Isolation (Min.) E к HOUNTING HOLE 
alu ከ = 5 10 14 GHz PN 
fL = 14 to 18 GHz 
L=] fL = 5 to 9 GHz 010 |e 
ከ = 9 to 18 GHz pM РЕТ 
0290 | an SEL , OPLAGES 
fg = +15 dBm 


Conversion 1.0 dB 
Compression fj = +20 dBm 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 
Third-Order Input +21 dBm ірі 13.00 GHz at - 6 dBm шына ады 
Intercept Point fno 13.01 GHz at - 6 dBm 


Notes: 

1. Measured in а 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. 
The | -Port frequency range extends to DC for phase detection, pulse modulation, or attenuator applications, l-Port 
VSWR degrades from a 50-ohm system at low IF frequencies. 

2. Typical Values are measured at +25°C and are not guaranteed. 


Absolute Maximum Ratings 


Gir ТОНОО... u р-н sedo ce arare Fem ете A ር" -54°C to+100°C Weight 
Storage Termnperalufe:.... d aco a cour Me ЬМ -65°C to+100°C MZ7420: 4.5 grams (0.16 oz.) max. 
Peak Input Power ....................- 424.7 dBm max. at +25°C, 420.8 dBm max. at+100°C М27420С: 11 grams (0.39 oz.) max. 
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MZ8810/MZ8810C 


TRIPLE-BALANCED MIXER 


* LO 

RF 

IF ^ IOS Griz 

LO DRIVE +10 dBm (NOMINAL) 

MINIATURE PACKAGE 

WIDE BANDWIDTH 

AVAILABLE WITH FIELD REPLACEABLE 
CONNECTORS 

МІ.-М-28837 EQUIVALENT LEVEL SCREENING 


AVAILABLE 


2 ТО 16 GHz 


¢ ¢ ¢ ¢ ¢ 


ቆ 


Guaranteed Specifications! 


54° 10 +860 to +85°C | Test Conditions 


Characteristics 


SSB Conversion Loss 9.0 dB 9.5 ው ің 316 10 GHz 
and ከ 2 to 15 GHz 
SSB Noise Figure ከ 116 5 GHz 
(Max.) 7.5 05 |11.0 dB 11.5 05 ің 216 18 GHz 
ከ 2 to 18 GHz 
f; | to 8 GHz 
Isolation (Min.) 

Жы. 25dB | 15 05 13 dB ከ 2 to 16 GHz 
les] 28dB | 16 dB 14 dB fj 2to 18 GHz 
Conversion ER ің Level +6 dBm 
Compression ከ Level +10 dBm 


Third-Order Input |+15 dBm ірі 3.00 GHz at -10 dBm 
Intercept Point fno 3.01 GHz at -10 dBm 
fj 5.0 GHz at +10 dBm 
+13 dBm fg4 17.99 GHz at -10 dBm 


fno 18.00 GHz at -10 dBm 
ከ 14.0 GHz at +10 dBm 


Notes: 
1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. 
2. Typical Values are measured at +25°C and are not guaranteed. 


Absolute Maximum Ratings 


Operating Тере Тае. аан ана аен ናን арай geo -54°С іо +100°С 
SOFIE ТӨРЕ аа ааа анн ው ን ት аенда -65°С to +100°C 
Peak Input Power ........................... +26 dBm max. at +25°C, +23 dBm max. at +100°C 
Weight MZ8810: 4.5 grams (0.16 02.) max. 


MZ8810C: 11 grams (0.39 oz.) max. 
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DIMENSIONS ARE IN INCHES (MILLIMETERS) 
+.015 (.38) UNLESS OTHERWISE SPECIFIED 
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Typical Performance at 25°C 


Conversion Loss vs. LO Power 
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MZ8813/MZ8813C 


TRIPLE-BALANCED MIXER 


ቀ 2) 2 TO 18 GHz 
RF 


IF +708 GHz 

LO DRIVE +13 dBm (NOMINAL) 

MINIATURE PACKAGE 

WIDE BANDWIDTH 

AVAILABLE WITH FIELD REPLACEABLE 
CONNECTORS | 

MIL-M-28837 EQUIVALENT LEVEL SCREENING 
AVAILABLE 


© ¢ ¢ ¢ ¢ 


% 


Guaranteed Specifications!” 


Typ. -54°C to +85°C | Test Conditions 


9.0 dB 
11.0 dB 


Characteristics 


SSB Conversion Loss| 6.5 dB 9.5 dB fa З to 10 GHz 
and ከ 2to 15 GHz 

SSB Noise Figure fj 1 to 5 GHz 
(Max.) 7.5 dB 11.5 dB ің 2 to 18 GHz 


ከ 2 to 18 GHz 
ከ 1 to 6 GHz 


Isolation (Min.) 

L+R 25 05 | 15 dB 13 dB ከ 2 to 18 GHz 
E 28dB | 16 dB 14 dB fj 2to 18 GHz 
Conversion 1.0 dB ің Level +8 dBm 
Compression ከ Level +13 dBm 


Third-Order Input 
Intercept Point ` 


E: fg, 3.00 GHz at -10 dBm 
fn, 3.01 GHz at -10 dBm 
fj 5.0 GHz at +13 dBm 

fg, 17.99 GHz at -10 dBm 
fp 18.00 GHz at -10 dBm 
በ 44.0 GHz at +13 dBm 


Notes: . 
1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. 
2. Typical Values are measured at +25°C and are not guaranteed. 


+ + 
— — 
о © 
о о 
97 өз, 
З 3 


Absolute Maximum Ratings 


Operating Tenpora UO ТИПТІ” -54°C to +100°C 
Storage Tenpera s NOME ы a ንኮ) -65°C to +100°C 
Peak Input Power ........................... +26 dBm max. at +25°C, +23 dBm max. at +100°C 
Weight MZ8813: 4.5 grams (0.16 о2.) max. 


MZ8813C: 11 grams (0.39 oz.) max. 
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Outline Drawings 
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MZ9310/MZ9310C 


TRIPLE-BALANCED MIXER 


% 


LOY 2то 18 GHz 
RF 


IF 0.03 TO 5 GHz 

LO DRIVE +10 dBm (NOMINAL) 
MINIATURE PACKAGE 

WIDE BANDWIDTH 


ቀቀቀ ¢ ¢ 


AVAILABLE WITH FIELD REPLACEABLE CONNECTORS 
MIL-M-28837 EQUIVALENT LEVEL SCREENING 


AVAILABLE 


Guaranteed Specificationsl? 


Characteristics 


SSB Conversion Loss} 7.0 dB 


and 
SSB Noise Figure 
(Max.) 


Isolation (Min.) 
L-R 


L-| 


Conversion 
Compression 


Third-Order Input 
Intercept Point 


Notes: 


Typ. -54°C to +85°C | Test Conditions 


fp 4 to 18 GHz 
ከ 4 to 18 GHz 
ከ 0.03 to 1.0 GHz 





7.5 dB ің 3 to 18 GHz 
ከ 3 to 18 GHz 
fj 0.03 to 2.0 GHz 
fj 0.03 to 3.0 GHz f| < fR 
8.0 dB ің 2 to 18 GHz 
fL 2 to 18 GHz 
fj 0.03 to 5 GHz 
20dB | 12 05 10 05 ከ 2 to 4 GHz 
25.dD. ..|, 16 dB 14 dB ከ 4 to 16 GHz 
30 dB | 16 dB 14 dB fj 2to 18 GHz 


1.0 dB ің Level +6 dBm 
ከ Level +10 dBm 


+16 dBm fry 3.00 GHz at -10 dBm 
fR2.3.01 GHz at -10 dBm 
ከ 5.0 GHz at +10 dBm 

+13 dBm fry 17.99 GHz at -10 dBm 


fro 18.00 GHz at -10 dBm 


ከ 14.0 GHz at +10 dBm 


1. Measured in a 50-ohm system with nominal LO drive and downconverter application only, unless otherwise specified. 
2. Typical Values are measured at +25°C and are not guaranteed. 


Absolute Maximum Ratings 


Operating Temperature 
Storage Temperature 
Peak Input Power...... 
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Weight 
MZ9310: 4.5 grams (0.16 oz.) max. 
MZ9310C: 11 grams (0.39 oz.) max. 


WJ Customer Service: 1-800-WJ1-4401 * FAX: 415-813-2758 * e-mail: mw.devices @wj.com 


Typical ን ከ ከ at 25°С . | | © WI-MZ9310 /М29310С 


Conversion Loss vs. 10 Power А ЕШ; FR ሠጋ ህን ла Loss vs. Frequency Isolation vs. Frequency 


mA |_| 


ኢር е 
Si 3 
c» e 
e v 
= = 
& = 
“5 5 
፳ Б; 
E E 
e e 
о ጋ 





| 6 8 10 12 2 4 6 8 10 12 14 16 18 2 4 6- 8 10 12° 14 16 1 
., 10፻0ዘ፪ጸ-588- - . ማይስ FR FREQUENCY - GHz FRFREQUENCY-GHz — | 


Conversion Loss vs. Frequency "v. E | А L-Port VSWR vs. Frequency 


ea 
© 
со ' 
ሚጋ сэ 
' <> 
= 
2 = 
z 
= S 
= 
5 Š 
e 5 
ым = 
=> e 
= 
<= 





6 8 0 2 | 
FL FREQUENCY - GHz 


R-Port VSWR vs. Frequency 






b AAAS n Е 
B 2 15 
' < . 
2 = “እም. <ፖ” 
+ Q “АУ 
S шы сс 
S 





3 m БЕС 
FR FREQUENCY - Gi ا‎ Е Е ШЕН 
4.0 


Isolation vs. Frequency . | О FR FREQUENCY - GHz 





l-Port VSWR vs. Frequency ` 


CONVERSION LOSS - 48 





2 4 6 8 10 12 14 16 18 2 4 6 5 10 12 и 16 18 
FR FREQUENCY - GHz FL FREQUENCY - GHz 





6 8 10 12 
FL FREQUENCY - GHz 





WJ Customer Service: 1-800-WJ1-4401 * FAX: 415-813-2758 e e-mail: mw.devices Q wj.com 437 


MZ9313/MZ9313C 


TRIPLE-BALANCED MIXER 


¢ 


LO 4 2TO 18 GHz 
RF 


IF-: 0.03:TO 5 GHz 

LO DRIVE +13 dBm (NOMINAL) 

MINIATURE PACKAGE 

WIDE BANDWIDTH 

AVAILABLE WITH FIELD REPLACEABLE 
CONNECTORS 


¢ ¢ ¢ ¢ ¢ 


+ 


AVAILABLE 


Guaranteed Specification! 


Characteristics 


SSB Conversion Loss| 6.5 dB | 9.0 dB 9.5 dB 
and 
SSB Noise Figure 
(Max.) 7.5 dB {10.5 dB 11.0 dB 
Isolation (Min.) 
L-R 17dB | 12dB 10 dB 
30 dB | 15 ав 13 dB 
L-| 30 ав | 17 ав 15 ав 
Conversion 1.0 dB 
Compression 


Third-Order Input 
Intercept Point 


Notes: 
1. Measured in a 50-ohm system with nominal LO drive and downconverter application on 
2. Typical Values are measured at +25°C and are not guaranteed. 


Absolute Maximum Ratings 


Operating Temperature 


19 dBm 
+15dBm R1 






MIL-M—28837 EQUIVALENT LEVEL SCREENING 


Test Conditions 


ің 4 to 18 GHz 
fj 2to 18 GHz 
fj 0.03 to 3 GHz 
ің 2 to 18 GHz 
fj 2to 18 GHz 
fj 0.03 to 5 GHz 


fL 2 to 4 GHz 
fi 4 to 18 GHz 
fL 2to 18 GHz 


ің Level +8 dBm 
{| Level +13 dBm 


ірі 3.00 GHz at -10 dBm 
fro 3.01 GHz at -10 dBm 
fj 5.0 GHz at +13 dBm 


fn417.99 GHz at -10 dBm 


Ір218.00 GHz at -10 dBm 
fj 14.0 GHz at +13 dBm 


ly, unless otherwise specified. 


————— ——————————— M ^À -54°C to +100°C 


СІНШЕ TOPORO በቸ ቸው ЧИРО РЯ, ገች a ዓትን -65°C to +100°C 
Peak Input Power ........................... +26 dBm max. at +25°C, +23 dBm max. at +100°C 
Weight MZ9313: 4.5 grams (0.16 02.) max. 
MZ9313C: 11 grams (0.39 oz.) max. 
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Typical Performance at 25°C | WJ-MZ9313/MZ9313C 


Conversion vs. LO Power Conversion vs. Frequency Isolation vs. Frequency 
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Application Notes/Conversion Factors 





book 





Г ШЇ 


| 


| 41 AF and Microwave Des 





Application 
Information for Thin 
Film Cascadable 


Amplifiers 


INSIDE THE TO-8 
AMPLIFIER: 
BASIC CIRCUIT CONCEPTS 


This discussion covers the basic circuit 
concept behind the cascadable amplifier 
and details some of the techniques that are 
used to maintain hardware stability in the 
application of the units. The fundamental 
common denominator to most broadband 
cascadable amplifiers is collector-to-base, 
shunt-resistive feedback and series-emitter 
resistive feedback, as shown in Figure 1. 
There are some reactive feedback methods 
that have been employed both in com- 
bination with and without resistive feed- 
back to reduce the degradation that the 
resistive feedback has on the noise figure. 
However, the consideration of these design 
schemes is beyond the scope of this article. 


Fig. 1—Resistive Feedback. 





“Тһе typical transducers used in the TO-8s 
are microwave bipolar transistors which 
have a nominal 6 dB/octave gain slope, as 
shown in Figure 2. The amplifier gain curve 
can be flattened using pure, resistive 
feedback with no reactive elements up to a 
frequency where the open loop gain is 
approximately 10 dB greater than the closed 
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loop gain. Then, reactive elements must be 
used to provide input and output match 
and to “gain-peak” the amplifier to obtain 
the highest-gain bandwidth product. A 


typical RF circuit excluding DC biasing, 
coupling, and bypass capacitors is shown in 
Figure 3. The parasitic elements, such as 
header capacitance and bondwire induc- 
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Fig.2—Open Loop versus Closed Loop Gain. 
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tance, are absorbed into the circuit ele- 
ments. Manual computer optimization is 
used on a specially developed W-J com- 
puter program that is specifically designed 
for analyzing cascadable amplifier circuits. 


This program uses conventional matrix 
techniques to treat each circuit element and 
uses fixed topology. Single stage gain 
typically runs from 6 to 25 dB, with Re 
ranging from 20 to 0 ohms and К; ranging 
from 150 to 1000 ohms, as illustrated in 
Figure 4. For low noise circuits, Rẹ usually 
goes to zero, since the transistor is normally 
biased for less than 10 mA collector current 
and the internal Re, which can be 
approximately .026/I., acts as sufficient 
emitter feedback. The curves in Figure 5 
show the gain, the input and output impe- 
dance as a function of R, with a fixed Ry. 
Re is fixed and К varied in Figure 6, which 


SINGLE STAGE 
GAIN 


6 TO 25 dB 


R, RANGE Re RANGE 
20 TOO OHMS 150 TO 1000 OHMS 


Fig. 4—Two-port Topology. 


shows the inverse gain relationship 
between these two resistors. It is this 
property of the microwave bipolar tran- 
sistor that allows various gain options to be 
realized. For a fixed value of Ке, to obtain as 
close to a 50-ohm input and output 
impedance as possible, a certain value of Rẹ 


IMPEDANCE — OHMS 


12 


R. OHMS 
Fig. 5—Gain and Impedance. 








that will dictate the gain is required. For 
higher gain, a lower value of R, is chosen, 
which requires an increase in the value of 
Rg. The gain that can be obtained at the top 
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Fig. 6—Gain and Impedance Versus Collector- 
base Resistance. 





of the band is typically within 2 dB of the 
transducer’s open-loop gain. To obtain 
more than this gain from the device usually 
results in both lack of unconditional 
stability and increased input VSWR. 


Noise-Figure Degradation 


For a rough first approximation of the 
quantitative degradation in noise figure 
that the resistive feedback elements cause, 
the following derivations may be used. The 
approximation excludes the actual 
transistor and its noise properties from the 
analysis. This contributes to the degree of 
accuracy of the approximation; but, its 
purpose is to obtain, by simple calculation, 
what degradation can be expected. This 
type of approximation is particularly useful 
when it is desired to determine the 
influence of changing the feedback 
elements on noise figure to obtain different 
gain levels. 


When the gain of the bipolar transistor is 
significantly reduced by feedback,its open- 
loop noise characteristics change such that 
the amplifier does not respond as readily to 
changes in source impedance. The 
transistor will generally operate better 


Fig. 7—Noise Figure Degradation. 





when essentially matched to its input 
impedance. As discussed earlier, the 
cascadable amplifier must have close to a 
50-ohm input and output impedance. For 
the purpose of the following analysis it will 
be assumed that the input and output 
impedance is 50 ohms. 


The equivalent circuit for the transistor 
circuit in Figure 7 can be changed to that 
shown in Figure 8 for determining the 


Fig. 8—Equivalent Circuit for Noise Figure 
Degradation. 





resistive losses caused by the feedback 
elements. In effect, the emitter feedback 
resistor, R,, can be considered a loss 
element in series with Кі, the effective 
input resistance of the transistor. The 
emitter resistor can be treated as a voltage- 
dividing element where the signal-to-noise 
ratio is increased by this voltage division. 
Letting Zin = Rout = Ву = 50 ohms 
and solving for R4, 
_ (Re +25) 50 — 
Rf = 25 
The input power to the network when 
Zin = 50 ohms is 5012. The power 


delivered to R4 is R4 (i2)?. Taking the 
ratio of delivered power to input power 


yields: I 
81 (i2)? 
Б0(11)2 


Using current division, and solving for 
i2 , gives: | \ | 


R4 Re (1) 


Power ratio = (2) 


TM i4 (Rf + 25) 
? RH25*RRj 


Substituting equation 3 into equation 
2 yields: 


Power ratio = 10 log | 

(В++25)? R4 

50(R¢+25+R,+R; )? 
(4) 


For an amplifier with an R, of 12 ohms and 
Re of 240 ohms, the degradation of the noise 
figure calculates to 1.85 dB. At the other end 


(3) 


of the scale a low noise amplifier might 


have an Кү of 400 ohms and ап Re of zero 
ohms, from which only 0.54-dB degra- 
dation is calculated. 
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Empirical data show that using equations 1 


and 4 can be made slightly more accurate 


by adding a correction factor of 0 dB for a 


20-dB or higher gain stage and 0.5 dB fora . 


7.5-dB gain stage, with linear interpolation 
in between. 


Output Power 


The output power of the TO-8 feedback 
amplifier is a direct function of the collector 
current. The great majority of cascadable 
amplifiers use direct capacitively coupled 
outputs, i.e., circuits without impedance 
transforming devices and, as a result, are 
voltage-limited. Nonsymmetrical clipping 
occurs on the cutoff portion of the AC 
swing, as shown in Figure 9. The steep AC 
load line is a result of the direct coupling to 
the 50-ohm load impedance. For greater 
output power at a given collector current, 
the equivalent AC load impedance must be 
raised. This reduces the slope of the AC 
load line, thereby providing greater AC 
swing in the cutoff part of the cycle. This 
effect can be observed by comparing V,, to 
Vp in Figure 9. For wideband operation 
and good impedance matching, it is 
generally not practical to use a 
transforming device, except for the VHF 
and lower UHF frequency ranges. The WJ- 
PA2 ል87 series,A81 /A82 series and the 


| AC LOAD LINE FOR AC LOAD 
GREATER THAN 50 OHMS 


DC LOAD 
LINE 


A67 series use autoformers in the collector 
circuit for higher and more efficient output 
power, but are limited to below-800-MHz 
operation. Because of the sensitivity of the 
output power to the AC load line, the 
voltage limiting is a direct function of the 
load impedance. Higher than 50 ohms for 
the load will result in greater than the 
nominal output power, and lower than 50 
ohms will reduce the available output 
power. 


DC Biasing 


Depending on RF requirements and cost 
considerations, several schemes are used 
to provide the DC biasing in the cascad- 
able amplifiers. In the low-cost scheme 
shown in Figure 10, the collector feedback 
resistor serves the dual purpose of 
providing base bias and collector-to-bases 
hunt feedback. This approach is used in 
TO-5 packages and is represented by the 
W-] EA series, such as the EA2 amplifier. 
Compromised performance results 
because the ultra-small size does not allow 
input or output matching. The unit 
operates essentially with resistive match- 
ing, except that a series peaking inductor is 
used in the collector line. In addition, the 
value of R) is typically less than 150 ohms, 
which causes substantial noise figure 


Fig. 9—AC Output Power Swing. 
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Fig. 10—Low-cost Bias: Compromised 
Performance. 





degradation because the value of R¢ must 
be chosen to set the gain and provide a 
reasonable input and output match. This 
requires that R have а low enough value to 
enable it to pass the excess bleeder current. 
Since the compromised performance of the 
circuit shown in Figure 10 has no R3, in 
comparison to the circuit shown Figure 11, 
the voltage at the base will be low, which 
also necessitates that Ку be low. In order to 
reduce the current flow, Vcg is set low, 
thereby reducing the maximum available 
gain in this type of design. 


The passive bias circuit shown in Figure 11 
overcomes noise figure and gain problems 
by using a separate Кү resistor and an 
emitter resistor to provide both DC 
feedback for temperature stability and to 
raise the voltage level at the base so that Rj 
can be larger in value. The parallel 
combination of Кү and R, provides а 
minimum amount of shunting and its 
accompanying noise figure increase and 
gain reduction. 


Fig. 11—Passive Bias: Full Performance. 


Fig. 12—Active Bias: Full Performance. 





A third scheme uses a PNP low frequency 
transistor to bias the RF transistor, as 
shown in Figure 12. This approach vir- 
tually eliminates base shunting and, in 
addition, does not have an element in the 
emitter circuit which minimizes degen- 
eration because of additional parasitic 
inductance in the emitter leg. This circuit is 
temperature-stable because if I, in the RF 
transistor goes up, the voltage across the 
sense resistor, Ra, will go up, causing VBE 
across Q» to go down. This action reduces 
the base drive to (31, causing Ic to go 
down. When Қа is less than about 300 
ohms, it is usually necessary to include Q5 
to track the base-emitter voltage of О» over 
temperature as the differential voltages on 
Ка can become comparable in magnitude 
to the normal base-emitter voltage change 
that occurs as a function of temperature. 


The circuit of Figure 13 is used for the 
higher-level cascadable amplifiers,which 
differ from the type shown in Figure 12 by 
the addition of an RF choke. The choke 


Fig. 13—Linear Power Amplifier: Active Bias. 








does not limit current, and for higher-level 
units, particularly if it is not desired to raise 
Voc above 15 volts, it does not shunt the 
output and absorb RF power. Most W-J 
amplifiers that provide +13 dBm or greater 
output power utilize an RF choke for 
power supply decoupling. 


One method of providing bias for two 
cascaded RF stages in a single TO-8 is 
demonstrated in Figure 14. Here, the active 
bias circuit of Figure 12 is expanded to pro- 
vide bias from a single transistor for both 
RF transistors. The limitation of this circuit 
is that the collector current of each RF tran- 
sistor (Oq and Q5) must be close enough in 
value so that each transistor will receive its 
proportionate amount of correcting 
currents from Q; when the circuit is 
operated over wide temperature ranges. 


To summarize these bias schemes, the 
circuit in Figure 10 is used where minimum 
cost and size are the dominant factors. The 
circuit in Figure 11 is used where higher 
performance is desired, but the frequency 
of operation is usually limited to 500 MHz 
or below. The circuit will be less sensitive to 
sub-band oscillators (see section on sub- 
band oscillations), since no active device is 
used in the bias circuit. 


The bias circuit shown in Figure 12 is not 
frequency-limited, and offers the maximum 
gain obtainable from the RF transistor. The 
circuit of Figure 13 is used where it is desired 
to obtain higher power than possible from 
the circuit of Figure 12. The circuit of Figure 
14 minimizes the area required for high- 
performance applications when two stages 
in a single TO-8 package are used. 


Performance Parameters 
Cascading Rules 


The wide selection of amplifiers combined 
with the WJ-G1 gain control module, offers 


Fig. 14—Two-stage Active Bias. 





extensive flexibility in achieving any 
desired gain, frequency noise figure, VSWR 
and power output. 


The following sections give a few simple 
rules to use when cascading these 
amplifiers. 


Gain 


The typical cascaded gain will be the sum of 
the individual unit typical gains. The overall 
gain specification should not exceed the 
sum of the minimum gains as specified for 
each unit. The cascaded gain of the A15, 
A17 and PA10 is shown in Figure 15. An 
overall gain of 37 + 0.4 dB is achieved from 
10-1000 MHz. 


Gain Flatness 


Each cascadable amplifier is flat across its 
respective band to within +0.3 dB.The 
cascaded gain flatness for up to 4 units 
typically will be less than +1.0 dB. However, 
for a conservative specification, +1.5 dB 
should be used when the full bandwidth is 
required. 


The gain characteristics of three A5s in 
cascade are shown in Figure 16 for Voc 
values of 15 V, 12 V, 10 V, and 8 V. Note that 
the gain flatness remains virtually un- 
changed for voltages ranging from 8 to 15 
volts. The total power drain for the three 





Fig. 15—Gain of the A15, A17 and PA10 
Cascade. 


units is only 288 mW at 8 volts compared to 
1120 mW at 15 volts. This cascade is very 
useful in applications with limited power 
drain. 








GAIN - dB 











400 
FREQUENCY - MHz 


Fig. 16—Gain Performance of Three A5 
Amplifiers in Cascade for Vcc Values of 15V, 
12V, 10V and 8V. 
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Cascaded Noise Figure 


The overall noise figure measured at the 
input amplifier of a cascade will increase 
due to the second stage contribution. The 
overall noise figure of a cascade can be cal- 
culated using the following equation: 


ርር 224 FN-1 
G4 (32.11 


where Fy is the noise figure of the Nth stage 
of Gy is the gain of the Nth stage. All terms 
are numeric ratios and are not in dB. 


Table 1 gives the second stage contribution 
for the gains available from the cascadable 
amplifiers. For example, a typical cascade 
would be an A1 followed by two A5s. If both 
A5s have a 5.0 dB noise figure, from Table 1, 
the contribution of the second A5 to the first 
A5 is only 0.093 dB. In this example, the 
second stage contribution to the overall noise 
figure is virtually the same even if the A1 
(first stage Noise Figure of 3 dB) is cascaded 
with one or more А55. The contribution 
given from Table 1 is 0.146 dB. If the second 
stage were an A1 (3 dB Noise Figure) instead 
of an A5, then the contribution would be 
0.068 dB or an improvement of only 0.08 dB. 


The disadvantages of cascading two or more 
low noise amplifiers are lower input power 
for 1 dB gain compression and larger gain 
variation over temperature because of the 
low bias level on the transistor. For example, 
the individual data sheet on the low-level A3 
amplifier shows a gain variation of 
approximately +0.5 dB over a temperature 
range of -54°C to +100°C. The variation for 
the A5 over the same temperature range is 
typically less than +0.3 dB. The main 
advantages of cascading low-level amplifiers 
are lower power drain and better limiting 
action to high-level signals. 


Impedance 


The Watkins-Johnson Company cascadable 
amplifiers are designed for 50-ohm input 
and output impedance by using both 
collector-to-base and emitter resistive 
feedback. In addition, LC matching and 
reactive feedback compensation are used to 
obtain matching at the high end of the band. 
The photograph in Figure 17 shows the 
cascaded input and output impedance of an 
A11/A15 cascaded. In this case the cascaded 
VSWR is improved slightly over the unit 
VSWR. Most Watkins-Johnson cascadable 
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Table 1—Second Stage Noise Figure Contribution—dB 


First Stage 
Noise 


Gain Figure 


dB 8 dB 





20 dB 


15 dB 


10 dB 


7 dB 


amplifiers offer a bandwidth of 6-8 octaves. 
In general, the impedance is between 40-60 
ohms and is essentially resistive below 1-1/2 
octaves from the high end of the band. 


VSWR 


The VSWR on most of the amplifiers is speci- 
fied at a maximum of 2.0:1. The cascaded 
VSWR will be typically less than 2.0:1 across 
the entire band, but can be greater than 2.0:1 
in certain cases. About 1-1/2 octaves below 
the high end of the band there is virtually no 
degradation when cascading, and the 2.0:1 
cascaded specification can be easily achieved. 
In general, when covering the entire 
bandwidth, the cascaded VSWR should be 
specified 2.5:1 maximum,with amplifiers that 
have a 2.0:1 specification. 


Output Power 


When cascading the cascadable amplifiers, 
there is no degradation in output power of 





Second Stage 
Noise Figure 


10 በ5 | 12dB | 15 በ5 20 dB 


0.633 
1.183 
1.750 
2.307 


1.750 
2.989 
4.098 
5.074 


4.098 
6.160 
7.754 
9.036 


6.160 
8.601 
10.374 
11.756 





the last stage provided that the driver stage 
provides sufficient power. Figure 18 shows 
the gain compression versus output power 
for various models. The curves extend from 
the uncompressed region of 2 dB of gain 
compression. The threshold compression 
point is defined as the 0.1-dB gain 
compression point and is the level of output 
power that the amplifier can deliver to the 
next stage without undergoing any 
significant loss of power output for the 
cascade. 


The curves of Figure 18 show the additional 
compression that can be expected if the 
driving stage does not provide sufficient 
power. The necessary drive power is 
calculated by using the following equation: 


Pp =Po-Got1 


where Р is the output power and Сү, is 
the uncompressed gain of the stage being 


. OuTpeT 


Fig. 17—Input and Output Impedance of an A11/A15 Cascade. 
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Fig. 18 - Gain Compression Versus Output 


Table 2 - Typical Threshold 
Compression Point 


Model 


PA10 & 
PA12 


A9 
A19 
A17 
A7 


A5 — 


A15 
A63 


A1 &A3 


All 
A79 
ል62 
ል67-2 
ልፀ6 
PA3 
ል59 
НА89 
А88 
А58 
A72- 
A74 
A83 
PA15 
A19-1 
A66-1 
A18-1 
А12 
АЗ9 
АЗ8 
A36-1 


(0.1 dB 
Comp. 
Pt.) 


+19.0 


+21.0 


+17.0 ` 


+12.5 
+11.5 


+6.5 - 


+4.0 
-2.0 
-7.0 
-8.0 
+20.7 
+17.0 
+6.3 
+2.1 
+21.1 
+20.6 
+19.5 
+18.1 
+18.2 
+12.7 
+6.9 
-4.6 
+22.4 
+20.9 
+12.1 
+11.7 
-0.7 
+20.8 
+18.8 
+6.1 


(0.1 dB 
Comp. 
Pt.) 


+13.0 


+11.5 
+15.0 
+4.0 
0 
-6.0 
-7.0 
-12.0 
-15.0 
-16.0 
+9.4 
+0.2 
-4.7 
-19.1 
+11.6 
+12.4 
-2.3 
+2.4 
+9.2 
-0.7 
-19.4 
-29.8 


- +143 


+12.6 
-10.1 
+1.8 
-6.5 
+16.4 
+14.3 


+0.4 


PThreshold PDriver Min.POut Typ. 


(1.0 dB 
Comp 
Pt.) 


+22.5 


+22.0 
+21.0 
+15.0 
+14.0 
+8.0 
+7.0 
+3.0 
-1.0 
-2.0 
+22.4 
+20.7 
+10.3 
+7.9 
+25.1 
+22.4 
+21.2 
+20.4 
+19 .2 
+13.3 
+8.6 
-0.8 
+26.8 
+23.3 
+15.9 
+15.8 
+8.5 
+22.9 
+20.8 
+15.4 





driven. The minimum Pp is the threshold 
compression point as previously defined. 


Typical threshold compression points for 
several Watkins-Johnson Company cas- 
cadable amplifiers are given in the first 
column of Table 2. The center columns 
show the threshold driving power required 
to obtain the output power listed in the 
right hand column. This table is generated 
by using the above equation. Table 2 shows 
that a PD of +11.5 dBm is required to drive 
the A9 to a Po of +22 dBm output power. 
The A7 provides this amount of power at 
its threshold compression point. The A19 
requires +15 dBm. The A17 provides +15 
dBm at its 1 dB compression point; hence, 
an output power reduction of 1 dB would 
typically result when cascading the A17 
and A19. The A17 requires +4.0 dBm to 
obtain a +15 dBm output which is 
provided by the A15. If lower noise is 
needed, then the A63 should be used, 
which is compressed about 1 dB at the +4 
dBm output level. Thus, the overall result 
when cascading the A63, A17 and A19 is 
approximately a 2 dB loss in output power. 
The measured output power of this cascade 


is shown in Figure 19. The output powers . 


shown in Figure 18 were measured at 100 
MHz. Generally, the output power 
increases as the high end of the band is 
approached because of the reactive 
matching effect. 


The output power of a single stage is 
measured using a 50-ohm source and a 50- 
ohm load. The output power of the driving 
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Fig. 19—Power Output of the A66-1, A18-1, A63, 
А17 and А19 Cascade. 

amplifier can be affected by the load (input 
impedance of next stage) presented to it. 
This can cause some minor differences to 
occur that are not fully explained by 
considering compression alone. In general, 
if the effective load presented to the driver 
stage is greater than 50 ohms, then more 
output power can be obtained from the 
driver stage. Conversely, if the load 
presented is less than 50 ohms, then a 
reduction may result. 


The WJ-A9 can be driven to provide 200- 
300 mW (+25 dBm) of output power with 
additional compression, and the A19 can be 
driven to provide 150-200 mW (+23 dBm) 
maximum. Beyond these limits, the bias 
current of the amplifiers will increase be- 
cause the RF signal effect on the base bias 
tends to cause Class C operation. Because 


. the gain of the A19 is lower than the A9, а 


larger RF signal will be present at the base, 
which causes the base bias.to be affected at 





39.5 dB GAIN Vcc = 15 VOLTS 
(TYP) 






+22 dBm — 
OUTPUT POWER 
(TYP) 


Fig. 19A 


a lower output power than on the A9. For 
maximum reliability it is not recom- ` 
mended that the A9 or A19 be operated 
above these output power levels. 


The A63/A17/A19 was introduced in late 
1974 and has remained a state-of-the-art 
cascade for several years. Now there is a 
cascaded combination providing equal or 
superior results using only two TO-8 amp- 
lifiers as shown in Figure 19A. 


The A66-1/A19-1 cascade provides about 
3 dBm higher output power, equal NF to 


POWER | 
DIVIDER | 


Fig. 20 - Higher Output Power by Paralleled 
Amplifier Operation. | 





the WJ-A63, and 4 dB higher gain. The 
primary reason for the higher output of 
this cascade is simply that the A19-1. 


requires about 4 dB less drive power (see 


gain compression curves in Figure 18) than 
the A19 because of its higher gain. | 


There are now units within the Watkins- 
Johnson product line of cascadable amplifier 
models that more than double the output 
power of the industry pace- setting A9 and 
A19 TO-8 amplifier. The WJ-PAS3 will 
provide a minimum of 200 milliwatts at 15 
volts and, in addition, offer 3.5 dB higher 
gain than the WJ-A9 amplifier. 
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For applications out to 1000 MHz,the WJ- 
PA10 will provide a minimum of 200 
milliwatts of output power (ወ 20V Vec) 


32 
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Fig. 20A 


with a 3.5 dB more gain than the WJ-A19 
amplifier. And now there is the WJ-PA15 TO- 
8 amplifier which provides 3.0 dB even 
higher gain (13.5 dB typically) out to 1000 
MHz and 200 milliwatts minimum output 
power using only a 15 volt Vcc supply. In 
addition, the WJ-PA15 provides a typical 
output power of 0.5 watt out to 500 MHz. 


When the output power required is higher 
than that which is provided by a single 
output stage, then the units can be paralleled 
using reactive power dividers as shown in 
Figure 20. Nearly 3 dB of additional output 
power can be obtained using this method. 


An example of paralleled output (saturated) - 


power is shown in Fig. 20A. 
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Fig. 21-A 


OUTPUT POWER - dBm 


INI 
I 





00.1 0.5 1.0 1.5 2.0 2.5 5.0 10. 0 
GAIN COMPRESSION - dB 
Fig. 21B 


448 





1 
|| 






nu 
ШШ 





OUTPUT POWER - dBm 
Fo 





r R 


00.1 0.5 1.0 1.5 2.0 2.5 5.0 


Fig. 21С 
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Fig. 21D 


When the paralleled pair of PA15s is driven 
ከሃ a WJ-A19-1 or WJ-PA10 amplifier, there is 
virtually no change in the output power. 
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Several new amplifier gain-compression 
versus output-power curves have been 
added in Figures 21A through 21D. These 
curves show the gain compression charac- 
teristic for many newer-generation TO-8 
amplifiers for input levels that cause the 
onset of compression to moderate levels of 
saturation where the gain compression is 5 
to 10 dB. 


These curves demonstrate a relatively 
monotonic characteristic of gain compres- 
sion for moderate saturation levels. 
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Fig. 23—Output Power Versus Input 
Power of the WJ-A9 Amplifier. 


What happens when the W-J Cascadable 
Amplifiers are driven into heavy saturation 
depends on the bias design of the circuit 
and whether or not the units are single- 
stage or two-stage. Figures 22A and 22B 
give some exemplary curves of overdrive 
conditions. 


Distortion Products and Intercept 
Point 


Due to the inherent nonlinearities of the 
amplifiers, intermodulation and har- 
monic distortion products are generated 
that limit the dynamic range. The level of 
the distortion product relative to the 
signal level can be calculated from the 
intercept point, or conversely, the inter- 
cept point can be calculated from the 
relative suppression. The intercept point 
(I.P.) is the theoretical point of inter- 
section of the fundamental slope with the 
slope of the distortion product, and is 
shown in Figure 23 for the WJ-A9 
amplifier. Third-order two-tone distor- 
tion is the mixing of two signals applied 
at the input of the amplifier. These third- 
order products will appear at the 
frequencies 2f1 - fo, 2f1 + fo, 2f5 + f and 
24 - fı. Two-tone second-order products 
will appear at the frequencies f, + fọ and 
fı - fo. The intercept point can be 
calculated from equation 1 : 


1) LP. _ dB ç pm 
n-1 
where R is the relative suppression below 
the fundamental in dB, n is the order 
number and S is the absolute signal level in 
dBm. If the intercept point is known, the 
relative suppression can be calculated by 
equation 2: 


2) Кав = (n-1) (1Р-5) 


The intercept point will be the output 
intercept point if S is the output signal level 
and it will be the input intercept point if S is 
the input signal level. For example, what is 
the typical third-order two-tone intercept 
point for the A9? From Figure 23, the value 
of R is 52 dB for an output power of +.10 
dBm. Using equation 1: 


LP 222410 = +36 dBm 


3-1 
Table 3 shows a summary of the second- 
order harmonic, third-order harmonic and 
third-order, two-tone intercept point for 
several amplifiers. The second-order two- 
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Fig. 24—A9, A19 and A17 Output Third-Order 


tone intercept points are not shown since 
they are approximately equal to the 
second-order harmonic intercept points. 


Тһе А9, A19, and A17 output third order 
two-tone intercept points versus frequency 
are shown in Figure 24. Note how the A17 
ІР. approaches the А19 I.P. at the high end 
of the band. When cascading amplifiers, if 
the driving amplifier output intercept 
point is equal to the input intercept point 
of the amplifier being driven, then each 
amplifier would contribute equally, 
causing a 3-dB reduction in the output 
intercept point of the output stage. If there 
is 6 dB of margin on the driver stage, then 
approximately 1 dB of degradation could 
result. As a rough rule of thumb, the 
output intercept point will be typically 12 
dB higher than the output power on the 
Watkins-Johnson Company cascadable 
amplifiers. Any degradation in output 
power will generally cause degradation in 
the intercept point. 


Intercept Degradation 


Distortion in RF Signal Processing is 
often a baffling problem for the designer. 
Basic understanding of what causes 
distortion, and how it propagates within 
the system will help optimize per- 
formance. Intermodulation distortion is 
of key interest in a newly developed 
system. 


The two-tone intercept point is often used 
as a measure of intermodulation distortion 
in signal processing devices. When ampli- 
fiers are cascaded the degradation of the 


. intercept point can be easily determined. ` 


When a signal is amplified, the output is 
characterized by the primary frequencies, 
Қ and f», and their intermodulation 
products (Table 1). To specify the level of 
distortion due to the intermodulation 
products, the intercept point definition was 
created which, simply stated, defines the 
nth order output intercept point às, 


"Rip 


(1) በብ = 
ር (n-1) 


0 


Пр is the relative suppression of the nth 
order product in dB and P, is the total 
power output of the amplifier in dBm. 


When two amplifiers are cascaded, the 
cascade intercept point is a function of the 
intercepts of the individual amplifiers and 


Fig. 25 


the gain of the system. To understand the 
degradation of intercept point, the relative 
suppression of intermodulation products 
must be understood. 


Relative suppression is the ratio of the total 
output power (mw) to the power level of an 
intermodulation spur. This is valid for all 
orders. 
(2) ny = Fo 

Ng 
In а two-amplifier system (see Figure 25), if - 
the individual suppression characteristics 
are known, the total suppression can be 
determined. 


Both amplifiers generate intermodulation 
products, 16; and nS» respectively. The first 
product, S, is amplified by the gain of the 
second amplifier and then combines with 
853. If it is assumed that all input and 
output impedances. match, then the 
intermodulation products' sum is, 


(3) 


The gain of the second amplifier is 
represented by g». With some mathematical 
manipulation, a formula for the total relative 
suppression "r, can be obtained: 


(За) v ST WS X92 ሣ 52 
Yr VE VP 











(4) 1 1 











(4a) የ፻ = rama maa 


Table 3 - Second-Order Harmonic, 
Third-Order Harmonic and Third- 
Order, Two-Tone Intercept Points 


for Several Amplifiers 


Second-Order Third-Order Third-Order 


Harmonic Harmonic Two-Tone 

Model I.P. ІР I.P 

A5 +40 dBm +27 dBm +22 dBm 
A7 +45 dBm +30 dBm +26 dBm 
A9 +50 dBm +36 dBm +36 dBm 
А11 +15 dBm +13 dBm +10 dBm 
А15 +35 dBm +24 dBm +20 dBm 
А17 +45 dBm +32 dBm +29 dBm 
ለ19 +46 dBm +34 dBm +34 dBm 
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If the cascaded relative suppression is 
known, the degraded intercept point can 
be calculated: 


ቁ) (r: ፣)“ 7 


n.‏ لعل 


(ауел у сш, 
(aye) >. 
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ДЕ Ga) XJ no 
i) ነዱ. 


[( 46 
(, 6 P.) s | 
Белден 


(; (1 ን) ኝ JU u^ 
(« (5) Pa) C) 





C3) 


If equation (1) is converted from dBm to 
mW, it can be substituted into (5) and a 
formula for cascaded intercept point can be 
obtained: | | 


(1) R^ 


ІР" = "ur dd 
(1а) үрп = G3) P. 


Rewriting (5) using (1a): 


-іп-1) ( | -(n-1) 
n ረመ 

тү = ІРІ wn) ^ d 
( ነጭ 
IP | 


This can be generalized to the case of x 
amplifiers in cascade: 
-(п-1) 
dv ረ 
IPT = 


IP? gi; ) 
> ( | 9[+1,ሖ) 


The gain term represents the gain following 
the i th amplifier. This formula is valid for 
all orders. However, it gives worst case 





-[በ--1) 
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performance, assuming a perfect 500. 
system. If a severe mismatch occurs in the 
cascade, further degradation can result. 


ር IP? = 20.5 dBm 


Fig. 26 





= 36 dBm 
02 = 14 dBm 





This formula can be easily validated 


experimentally. Looking at the Watkins- 
Johnson A5-5 in cascade with the PA3 the 
intercept point at 33.0 dBm can be 
measured using the individual amplifier 


characteristics (see Figure 26) and the 


cascade formula, it can be seen that the 3 dB 
degradation, in third order intercept point 
is to be expected: 


IP? = 20.5 dBm = 112 mW 
IP3 = 36.0 dBm = 3981 mW 
92 = 14.7 dB = 29.5 


IPS ^: = [(112 mW) (29.8)]”" + 
[3981 mW]! 


IP? = 1808 mW = 32.6 dBm 


The intercept formula can be used to 
introduce several rules of thumb for 





3 
ІР; = 38 dBm 
62 = 10 dBm 


IP] = 28 dBm 
Fig. 27 

IP = 28 dBm = 630.0 mW 

: - 38 dBm - 6309 mW 


> = 10 dB - 10 
»" -1 = [(630.9 mW) (10)]-? + 
[6309 mW] 7 


IP? = 3154 mW = 35.0 dBm 
A ip = З ав 


cascading amplifiers. The first rule applies 
(see Figure 27) when the output intercept 
point of the first amplifier equals the input 
intercept point of the second. Each amplifier 
will contribute equally to the intermodu- 
lation product, causing a 3 dB degradation in 
total output intercept point. 


The second rule is demonstrated when the 
output intercept point of the first amplifier is 
much greater than the input intercept point 
of the second amplifier. (See Figure 28.) 


IP2 = 36 dBm 
62 = 12 dBm 


3 
ІР] * 30 dBm 
Fig. 28 


IP? = 30 dBm = 1000 mW 


IP3 = 36 dBm = 3981 mW 
02 = 12 dB = 15.8 


ІРЗ " = [(1000 mW) (15.8)]"" + 
[(3981 mW)] 7 


IP = 3182 mW = 35.0 dBm 
Лір = 1 dB 


In this case a 6-dB overlay causes a 1-dB 
degradation in intercept point. The third 
rule of thumb is that a mismatch of intercept 
point will cause degradation equal to or 
greater than the mismatch itself. In the last 
example, the output intercept point of the ` 
first amplifier is 6 dB less than the input 
intercept point of the second. (See Figure 
17 dBm 


29.) 
: 3Ip, = Р Зр, = 35 (Вт 
Fig. 29 


Go = 10 dBm 
IP? = 19 dBm = 79.4 mW 


IPS = 35 dBm = 3162 mW 
92 = 10 dB = 10 


ІРЗ - [[79.4 mW) (10] + 
[3162 mW] `' 


|Р? = 634.8 mW = 28.0 dBm ` 


A ip = 7 dBm 
Intermodulation distortion can be reduced 
through careful design. The general cascade ` 
formula can be used to calculate 
degradation in intercept point. For quick 
estimation in cascading, the following three 
rules of thumb can be used: 





1) If the output intercept point equals the 
input intercept point, a 3-dB degradation 
will result. 


2) If the output intercept point is much 
greater (> 6 dB) than the input, ІР less 
than 1 dB degradation can be expected. 


3) If the output IP is much less (« 6 dB) 
than the input IP, degradation equal to 
the mismatch, or more, can be expected. 


Through the use of the three rules and the 
general cascade formula, intermodulation 
distortion can be minimized. 


Intercept ፍን and Dynamic | 
Range | 


The dynamic us (DR) of cascadable 
amplifiers for a single input signal can be 
defined as: the difference between the input 
signal level that causes 1 dB of gain 
compression and the minimum input signal 
level that can be detected above the 
amplifier's noise level. This minimum 
detectable signal (defined as 3 dB above the 
noise level) MDS, can be expressed in dBm 
by the equation: 


signal or drive power (Pp) that produces 1 
dB of gain compression is given by the 
equation: 


Pp zm output - Gain + 1 dB 


where Foutput! is the output power at the 1 
dB compression point. The dynamic range, 
therefore, is the difference between Pp and 
MDS: 

DF = Pp - MDS 
Using the data given in Figure 15 (A63, 
А17, А19) and a 1 MHz bandwidth, DR 


For a 500 MHz bandwidth there would be 
a 27 dB reduction in the overall dynamic 
range for the above example. 


(10 log ° = 27 dB) 


Another definition of dynamic range is the 
"spurious-free" region which characterizes 
the effective performance of an amplifier 
with more than one signal applied to the 
input. For the case of input signals at equal 
level, the spurious free dynamic range, 


DRspur-free is given by the equation: 


MDS = - 111 dB/ MHz + В + NF ` is calculated as: 
a | DR = (P output ` Gain + 1 dB) - C111 DRepur-free= 2/3 (LP. - Gain - MDS) 
: m pur-free" 
where B.is the bandwidth relative to 1 dBm/ MHz 4 B + NF) 


MHz in dB, and NF is the noise figure 
measured at the a PU The input 


where LP. is the third order two-tone 
intercept point in dBm. Using the same 
example and an ЇР. of +32 dBm for a А19 


DR = (+19 - 35 + 1) - (-111 +0 + 4) 
DR = 92 dB (1 MHz bandwidth) 


TABLE 4 ке amplifier, the spurious-free dynamic range 
FREQ. DEVLINO RELO. GAIN DEV ABS GAIN GROUP DELAY is: | 
МН = à DEG - DEG | dB dB N—SEC DR pirtee = 2/3 (+32 - 35 - (111 
100. 24 .. 7. 00 . .12 14.91 .50 4-0 4- 4.0) 
200. 2187  -1807 11 14.90 49 | | l 
300. -10 -35.28 11 14.89 47 DRsbur-free = 69 dB (1 MHz bandwidth) 
400. .40 —52.21 .07 14.85 .49 % 
500. -.14 | —70.20 А -.12 14.67 | .50 Phase Linearity and Group Delay 
FREQ. DEV LIN O RELO |. GAIN DEV ABS GAIN ` GROUP DELAY 
MHz . DEG DEG - dB ; dB N—SEC à . 
100 EET | DO i VS Рр The Watkins-Johnson Company cascadable 
200. ~2.40 -1806 - 14 14.87 49 amplifiers offer excellent linearity and 
о. | 2 p | 416 14.89 .48 relatively constant group delay because of 
500. "^842 . | on E: E 2. p: thin-film integrated construction. Phase 
600. 3.60 —89.83 -.16 - 1458 55 linearity is the best fit straight line to the 
700. 3.08 -109.79 -.09 14.64 ; .56 | І : 
BO. РОС ce E 5 o phase response curve and is expressed in 
900. -1.61 2 -153.37 _ -.05 14.69 65° _ degrees deviation. Computer printouts of 
1000. -6.08 -177.28 -.19 14.55 .66 phase linearities from an automatic network 
| | analysis system are shown in Tables 4 апа 5. 
TABLE 5 | . The first column shows the deviation from ` 
FREQ. . DEV LIN O REL O GAIN DEV ' ABS GAIN . GROUP DELAY linear phase and the last column shows the ` 
MHz DEG DEG dB dB ^|»  N—SEC: group delay. 
100 —1.04 00 14 110.58 | az эт, | 
200. —.75 —13.24 .06 10.50 .37 | | 
300. –.43 -26.45 14 10.58 .36 ` The phase linearity of the WJ-A5 is typically 
400. .51 —39.03 .09 10.53 .35 + 90 " 
500. 170 5137 95 10 49 pus less than + 2 across a 10-500 M Hz band. 
600. 1.20 —65.37 -10 10.34 39 The phase linearity of WJ-A15 is typically 
700. 51 -79.61 -.13 10.32 38 <+6° across its entire 5-1000 MHz band and 
800. .01 -93.34 -.10 10.35 .39 Ç ; 1 +75 
900. -23 -107.40 -.14 10.30 41 the WJ-A25 is typically less than +7° across 
1000 -1.80 -122.50 -.12 10.32 42 its entire 5-1500 MHz band. Substantial 
FREQ DEV LIN O REL O GAIN DEV ABS GAIN GROUP DELAY improvement in phase linearity can be 
MHz __DEG DEG dB E: .N—SEC obtained by not using the upper end of the 
2. Eos "s x | i K | band. Table 4 compares the phase linearity 
300. —1.86 —26.52 22 1066 26 of the A15 across the 110-510 MHz and 110- 
2፡፡ 7 -39.16 10 10.54 2135 1010 MHz bands. The linearity across the 
A 1.68 -51.65 .01 10.46 ғ 497 ДЫ о жолы, TRE ° 
600. 2.12 —65.55 -11 10.34 59 ን MEIZ Danais typically 555 
700. 2.29 —79.72 -.14 10.31 .39 The A25 phase linearity is typically +1.8° up 
800. 2.92 -93.42 -.13 10.32 ` .39 MHz i 
900. 3.20 -107.48 -.17 10.28 | 40 — юр seem pies: 
1000. 2.49 -122.53 -.15 10.29 41 i ae 
1100. 2.14 -137.21 —.03 10.42 .41 The cascaded phase linearity will be equal 
1200. 1.89 —151.00 -.04 10.41 .42 t 1 than th f the individual 
1300. 37 ~167.65 -.05 10.39 47 ፡ታፓፕታተፕፕፕሇታዚጂታሇዴታዚጀ[ጀዴታቢኤፌታቋቭጀኤጨኤ[ዚዙቢዚዙዚዴዚዴዚዴቢዴ5ጳዴዲዱ..፡ 
1400 -3.05 -185.41 -.11 10.33 50: stage linearity. Thus, two stages of A15s 


—————————————————Aá Bd ÉL M ——D GM m—— ÁN 


-203.79 


10.23 


would typically have +1.0° phase linearity 
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FREQ DEV LINO REL О GAIN DEV ABS GAIN GROUP DELAY 
MHz DEG DEG dB dB N—SEC 
500. ‚24 00 ‚28 16.55 54 
600. -.48 -19.40 36 .16.63 52 
700. 16 -37.45 33 16.60 50 
800. 97 -55.32 ‚21 16.48 .52 
900. 30 —74.68 -.01 16.26 55 

1000. =91 —94.57 = LZ. .16.10 .53 

1100. -.41 -112.75 —.2Б5 .16.02 51 

1200. —.21 131.23 —.36 15.91 52 

1300. =/0 -150.41 ጥ.ወ«ን 16.02 51 

1400. 22 -168.16 -19 16.08 .50 

1500. 81 —186.26 —23 16.04 .50 

FREQ DEV LIN O REL O GAIN DEV ABS GAIN GROUP DELAY 
MHz DEG DEG dB dB N—SEC 
100. 2.09 .00 28 16.58 .61 
200. -.74 -21.83 19 16.49 .58 
300. 3:91 —41.41 18 16.48 .54 
400. «1.52 —60.72 26 16.55 52 
500. —.89 —79.00 23 16.52 ‚51 
600. 51 —97.62 33 16.63 .51 
700. 15 —115.96 32 16.61 54 
800. 78 —134.34 20 16.50 52 
900. 64 -153.48 -.00 16.30 55 

1000. -.48 -173.60 25 16.15 .54 

1100. -.06 -192.19 — 19 16.11 52 

1200. 11 -211.02 -.00 16.00 .53 

1300. 06 -230.08 =:29 16.00 291 

1400. 1.18 -247.96 —.23 16.07 .50 

1500. 2.43 -265.71 —.28 16.01 De 

1600. 1.80 —285.34 —.33 15.97 .55 

1700. 93 -305.22 = 7 16.03 .55 

1800. 07 —325.08 — 16 16.14 .56 

1900. --1.01 -345.17 —.21 16.09 .58 

2000 —3.59 —366.75 —.06 16.24 ‚60 


up to 500 MHz, but would degrade to about 
+12° up to 1000 MHz. 


The phase linearity of the A34 is shown in 
Table 6. The A34 is a two-stage 100-2000 
MHz unit which offers typically +3.5° across 
its entire bandwidth. Also shown is the 
phase linearity for the 500-1500 MHz band 
for which the A34 yields typically < + 1.0" 


The group delay is defined as the rate of 
change of phase shift versus frequency 

аө 

do (omega) 
The group delay is calculated by taking the 
phase difference over a given frequency 
band and then dividing by that frequency 
band. Both the phase and frequency are in 
radians. The group delay can be expressed 
in units of time by the mathematical 
relationship 


Phase (degrees) 


tq (seconds) = ——ə tm 
frequency (Hz) x 360° 


The group delay for the A25 amplifier is 
typically less than 0.5 nanoseconds up to 
1000 MHz as shown from Table 5. 


The excellent phase linearity and constant 
group delay properties of the A25 make it 
an ideal choice for Gigabit Data Rate 
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Fig. 30—Phase Shift of the WJ-A15 Amplifier. 





Fig. 31—Single ል5. 
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Fig. 34—Two Cascaded А155. 
Table 7—Amplifier Recovery Time 


(To a 1 mV Setting Level) 
After a 50 nsec Input Pulse is Applied 


0.1 Volt 1.0 Volt 
Model input Input 
A3 0.8 usec 1.0 usec 
A5, A7 2.0 usec 2.5 usec 
А9 1.3 usec 1.5 usec 
A1,A11,A11-1,A15 3.0 usec 3.5 usec 
A17 2.5 usec 3.5 usec 
A19 0.8 usec 1.5 usec 
A25 2.0 usec 3.5 usec 
G1 1.5 usec 


Systems. A convenient carrier frequency for 
the quadriphase modulated phase shift 
keying (QPSK) is 1 GHz, where the A25 
provides high phase linearity and constant 
group delay. 


Figure 30 shows the phase shift of a WJ-A15 
amplifier operating at 1) room temperature, 
2) at -54°C and 3) at +100°C. There is 
virtually no change in linearity over this 
temperature range. Phase tracking is 
typically within + 2° between units. 







Fig. 35—Single A3. 
Scales Common to Figures 9 to 14: 
Vertical = 0.1 Volt/Div. 
Horizontal = 0.5 |бес/Пім. 
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Fig. 36—Two Cascaded A3s. 
Input Pulse: 
Magnitude = 1.0 Volt 
Width = 50 nsec. 
Risetime = ~ 4nSec. 
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Fig. 37—Two Cascaded ል55 with 50 pF Series 
Capacitor on Input. 





Fig. 38-Single A25. 
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Fig. 39—463 with 50 pF Series Capacitors оп 
Input and Output at 1 dB Compression. 


Fig. 39A—A63 with 50 pF Series Capacitors оп 


Input and Output in Heavy Saturation. 





Fig. 40—A63 with 50 pF Series Capacitors оп 
Input and Output at 1 dB Compression. 
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Fig. 40A-A63 with 50 pF Series Capacitors on 
Input and Output in Heavy Saturation. 


Pulse Response 


The recovery time of the А5, А15 and АЗ 
amplifiers to a 1 volt, 50 usec video pulse 
are shown in Figures 31, 33 and 35 
respectively; each amplifier consists of a 


single stage. Figures 31, 34 and 36 show the ` 


recovery time when the amplifier consists 
of two stages. 


Each amplifier has a circuit feature that is 
different from the other two. Figures 31 
and 32 represent the RF choke decoupling 
from the power supply (in addition to an 
RC network). Figures 33 and 34 represent 
active bias, and Figures 35 and 36 represent 
the resistive decoupling and passive 
emitter bias. The recovery time of the A5 is 
faster than the А15. Тһе АЗ yielded the 
lowest overshoot and the fastest recovery 
time. Table 7 shows the typical recovery 
time of each amplifier for various input 
pulse levels. 


The overshoot and recovery time of the 
two cascaded A5s, shown in Figure 32, are 
reduced by adding a 50 pF capacitance in 
series with the input signal, and is shown 
in Figure 37. The recovery time is 
decreased from 3.5 usec to approximately 1 
usec (to a 10 mV level). The response of the 
W]-A25 to a 50 nsec, 0.1 video pulse is 
shown in Figure 38. The pulse is shown 
both before and after passing through the 
A25. The pulse droop is only 5*6, 
indicating an excellent low frequency 
response down to approximately 1 MHz. 
Both the input pulse and the output pulse 
exhibit a rise time of approximately 4.5 
nanoseconds, thus demonstrating the 
ultra-wide bandwidth property of the A25 
amplifier. 


A CW pulse will recover faster than a 
video pulse, as shown by Figure 39. Here a 
500 MHz 20 usec wide CW pulse is shown 
after passing through the WJ-A63. The 
input power level was sufficient to cause 
approximately 1 dB of compression. The 
input and output lines are AC coupled 


2222200 


Fig. 41-WJ-A63 Temperature Performance. 
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with 50 pf capacitors which yield a 
recovery time as as shown by Figure 40 of 
approximately 20 nsec. Without the 
capacitors the recovery time (not shown) is 
250-300 nsec. 


When the unit is driven with a +5 dBm 
input signal, which is sufficient to cause 
heavy saturation, the recovery time 
increases to only approximately 25 nsec as 
shown by Figure 40A. When the 50 pf 
capacitors are not used, severe pulse 
distortion occurs and the recovery time in 





ig. 42—WJ-A15 Temperature Performan 
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Fig. 43—WJ-A33 Temperature Performance. 


the saturation mode extends to approxi- 
mately 5 usec. 


Temperature 


Each Watkins-Johnson Company cas- 
cadable amplifier has been designed for 
optimum performance over a full tem- 
perature range. Typical gain changes over 
ambient temperature ranges of -54°C to 
+85°C are less than +0.3 dB for the 5-500 
MHz units, and less than +1.0 dB for the 
higher frequency units. The actual 


Table 8—Actual Amplifier Case Temperature 
When the Ambient Temperature is at 25°C 


Thermal 
Impedance 
Case to 
Ambient 
with Approx. 
Circuit Area of 
T Dissipation Board Circuit 
Model Case Vcc watts 068 Board 
A5 32°C 15V 037 199C/W 10 in2 
АТ 42°C 24У 1.00 17C/W 10 in 
A17 36С 15V 0:66 17°C/W 10 ክ* 
A19 49°C 15У 15 16°C/W 10in 
A9 34°C 24V 2.60 3.5°C/W 40 in? 
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temperature performance of an A63 
amplifier over a 10 to 1000 MHz band- 
width is shown in Figure 41. 


The A63 amplifier gain is typically 16 dB 
across its full bandwidth at 25°C, with less 
than 0.8 dB degradation at 85°C. The 
temperature performance of the WJ-A15 is 
shown in Figure 42. Again, there is only 
about a 0.8 dB loss of gain at 85°C. The 
temperatures are ambient with the 85°C 
temperature line representing a unit’s case 
temperature of about 95°C on the А15. 
Figure 43 shows the WJ-A33 TO-8 amplifier 
temperature performance across the 1.0 to 
2.0 GHz frequency range. Note at 100°C 
and 2 GHz the gain changed by only 0.9 
dB, and by only 0.4 dB at 71°C. These 
photographs display the excellent 
temperature performance engineered into 
the Watkins-Johnson Company cascadable 
amplifiers. 


Table 8 shows some actual amplifier case 
temperatures when the ambient temper- 
ature is at 25°C. In a typical application, the 
units are mounted with the case making 
good contact to the ground plane of the 
circuit board. 


Because the A7, А9, and A19 dissipate 1 
watt or more of power, 20 in? of area 
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Fig. 44—Gain vs. Temperature. 
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Fig. 45—Case Temperature vs. Ambient 
Temperature. 


should be used for the A7, 30 in? for the 
A19 and 40 in? for the A9, to maintain less 
than a 10°C rise in case temperature above 
ambient. 
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Fig. 46—Gain vs. Temperature. 
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Fig. 49—Case Temperature Vs. Ambient 
Temperature. 
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Fig. 50—Gain vs. Temperature. 
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Fig. 51—Case Temperature vs. Ambient 
Temperature. 


Case Temperature Regulation 


By using the WJ-331240 proportional 
controller, the case temperature on the TO- 
8 Amplifier can be held to a much 
narrower range than it would be without it. 
This, in turn, would reduce the gain 
variation as a function temperature. Many 
of the W-J TO-8s exhibit excellent gain 
stability as a function of temperature, and 
hence would not benefit as much as the 
controller. 

Figures 44, 46, 48, and 50 are examples of 
gain temperature variation as a function of 
ambient temperature. Figures 45, 47, 49, and 
51 are examples of case temperature 
variation with and without the controller. 
For example, the WJ-A5 at its worst case 
frequency (500 MHz) varies approximately 
‚5 dB over the case temperature range of 
—54?C to +85°C without the controller. It 
decreases to .3 dB with the controller as 
shown in Figure 44. Figure 45 shows the 
change in case temperature for that range. 
The WJ-A59 amplifier shows a similar 
improvement in Figure 46. 


A more substantial improvement can be ob- 
tained at the high end of the band on the 
two-stage high frequency amps such as the 
A64 and A36-1. At 1200 MHz which is worst 


case for the A64, the gain variation is reduced 
from 1.3 dB to .4 dB as shown in Figure 48. 
The worst case point on the A36-1 (2300 
MHz) improved from 2.6 dB to .9 dB. 


Fig. 52—Typical TO-8 Circuit Board. 


Frequency Stability 

Each W-J cascadable amplifier has been 
designed to be unconditionally stable with 
load VSWR's of any phase angle. In order to 
realize inherent stability, certain installation 
procedures and methods must be 
employed. 

Instability falls typically into two types: 1) 
Sub-band oscillations in the 100 kHz to 1 
MHz region and, 2) out of-band 
oscillations above the frequency band. 
Occasionally in-hand oscillations can 
occur, but are much more rare and are 
usually related to poor circuit board 
grounding. 


Grounding 


The necessity for good grounding cannot 
be overemphasized. The following 
measures provide acceptable grounding. 
First, the entire TO-8 case should be 
completely grounded across its entire 
surface to the circuit board. The circuit 
board, in turn, must be properly ground- 
ed on both sides. Shown in Figure 52 are 
both sides of a typical TO-8 circuit board 
used for mounting the TO-8's. The board 
ground planes are connected on the edges 
by the mounting screws and the case to 
which it is mounted. In addition, a series 
of small plated through-holes are placed 
parallel to the RF circuit trace for the 


purpose of reducing the inductive 
reactance between the two ground planes. 
Insufficient ground connections can result 
in midband or high-end out-of-band 
spurious responses. The W-J TO-8 
mounting kit (No. 251050-001) is the 
preferred technique for holding the TO-8 to 
the ground plane. A conductive epoxy ring 
that fits around the periphery of the bottom 
of the case is also an acceptable method, 
where space is at a premium. 


Sub-band Instability 


Much attention has been given to the 
problems of sub-band potential instability 
in recent years with improved techniques 
used in the design of biasing circuitry of 
the Watkins-Johnson line of cascadable 
amplifiers. This effort has resulted in a 
vastly reduced problem in using these 
amplifiers with any type of load or source 
condition over the full operating temper- 
ature range. 


It is, however, still important to add an 
additional 0.05 to 0.1 uf decoupling 
capacitor to the V... part for insured 
isolation from power supply related feed 
back. In addition, if the power supply bias 
lines are not properly shielded, radiation 
from these lines can occur causing insta- 
bility. This is particularly important when 
high gain levels of 60 dB or higher are used. 


Radiative Feedback Oscillation 


Radiative feedback oscillation can occur 
when a high gain chain is used where the 
RF output voltage is in phase with the 
input voltage (even number of stages), and 
the output signal radiates back to the input 
because of the antenna action of both the 
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Fig. 53—Gain Versus Power Supply Voltage. 
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output and input circuit traces. The 
solution here is simply to keep output and 


input traces as short as possible and as far 


from each other as possible. For gain of 
over 60 dB, it is advisable to shield the 
input from the output by using a separate 
cavity for the input gain stages. 


Out-of-band High Frequency 
Oscillations 


High frequency oscillations can occur as 
a result of poor circuit board and 
amplifier case grounding. In addition, if 
the grounding is marginal, the units may 
be more susceptible to oscillation under 
certain load conditions. A bare lead of 
only one-half inch in length used to 
connect the RF signal from its source to 
the input port of the amplifier may result 
in oscillations. It is much better to use a 
properly grounded circuit board with a 
microstrip transmission line or coax 
cable. Any open lines, whether on the 


+24 VOLTS 
ኋ፡ 
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Fig. 54—Typical Four Stage Cascade. 


Усс port or in the RF signal path may 
require ferrite beads to prevent them 
from acting as radiators or receptors. 


Power Supply Selection 


The majority of Watkins-Johnson Com- 
pany's cascadable amplifiers operate from 
a nominal 15 volt DC power supply. The 
gain versus power supply voltage for 
many amplifiers is shown in Figure 53. 
Low level amplifiers such as the Al, A3, 
and A11 are represented by the curve 
shown for the A11 amplifier. Because of 
the relatively low bias level on these 
amplifiers, the power supply should be 
regulated to within 0.5 volt of the nominal 
15 volt level. The higher level amplifiers 
such as the A5, A15, and A17 are much 


1 D. L. Cheadle, "Measure Mixer Noise Figure with 
Your Power Meter", Microwaves, March 1975. 
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Fig. 55—Hot-Cold Cascadable Amplifier Noise Set-Up. 


more tolerant and can be operated on a 
power supply voltage as low as 8 volts. The 
ል15 and A25 amplifiers are extremely flat 
over the range of 8 to 16 volts. This extreme 
flatness results in an amplifier that is 
relatively immune to power supply ripple 
translating to changes in gain. In addition, 
0.6 to 1.0 dB improvement in noise figure 
can be obtained by operating the A5, A15, 
or A25 at 8 volts. 


Up to four stages may be cascaded in a 
common assembly without RF shielding 
between each unit. A typical four-stage 
assembly providing 60 dB of gain could be 
configured as shown in Figure 54. There is 
no bandwidth shrinkage when cascading 
the amplifiers because of the broadband 
feedback techniques employed. 


In the assembly shown the WJ-A3 is used 
as the first stage followed by two WJ-A5s 
and one WJ-A7 as post amplifiers. The 0.1 
uF capacitor is placed across the DC bias 
line to suppress any асаку toward sub- 
band oscillation. 


Noise Measurement 


The noise figure that is measured on an 
amplifier depends to some degree on the 
system used to make the measurement. A 
few years ago the HP340B automatic 
system was very popular but has not been 
in close agreement with the more recent 
AILTECH type automatic system. The AIL 
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Fig. 56—High Level Mixer-Amplifier. 


system, when used with a properly 
calibrated noise source, gives results that 
are typically within 0.2 dB of a hot/cold 
standard. 


The test setup shown in Figure 55 shows 
one method of making NF measurements 
using W-J TO-8 cascadable amplifiers for 
gain blocks. This represents a very 
accurate, fast production method of noise 
measurement using the ratio of Hot noise 
power to Cold noise power called the P- 
factor. 


The G 1 is placed between the two A7s to 
provide gain adjust, which, in this case, is 
controlled using a coarse and fine pot for 
setting the reference on the power meter. 
The A7s are used to obtain maximum 
dynamic range. Using the hot resistor, a 
minimum of 20 dB above full scale is 
required by the output amplifier to 


maintain linearity and not compress the 
noise peaks. Using the - 10 dBm range on 
the power meter requires +13 dBm output 
from the A7 in front of the 3 dB pad. 

Using the three A33s as a post amplifier 
provides 30 dB of gain in front of the mixer 
which isolates the mixer so that the set-up 
is independent of the mixer noise figure. 


High Level Mixer-Amplifier 


Using the WJ-M9D high level mixer, and 
A9 and A7 amplifiers, as shown in Figure 
56, a very high level converter can be 
realized. The example requires only -3 dBm 
from an L.O. source and can handle signal 
levels up to +5 dBm on the input with a 
conversion gain of 17 dB. The input 
intercept point is typically +15 dBm with a 
9 dB noise figure. 


This would be ideal as a second stage 
converter section or could be used directly 
as an RF front end in a high signal level 
environment when maximum signal hand- 
ling capability is required. This system can 
provide a single-tone dynamic range of 105 
dB in a 1 MHz bandwidth and a spurious- 
free dynamic range of 78 dB for multiple 
input tones. 
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A Revolutionary RF/Microwave 


“Surface-Mount” Product Line 


by: Louis M. Seieroe, Kenneth S. 
Ledford, Timothy J. Blaney 

and Louis Hsiao 
Watkins-Johnson Company 
Palo Alto, CA 


The emphasis on improving system per- 
formance by adding new features, while 
at the same time reducing overall system 
cost, continues to be an industry trend. 
Even with the use of MMICs, a large gap 
still exists when it comes to RF and 
microwave hybrid components that are 
needed to attain the required system 
performance. 


The continual advance of surface-mount 
technology has enabled manufacturers 
to reduce system size and cost. The typi- 
cal board size can be reduced as much as 
40% by replacing conventional TO-8, 
TO-5, dual in-line and flat-pack packages 
with surface-mount components. 


Conventional TO-8, TO-5, dual in-line 
and flat-pack style packages require very 


elaborate circuit boards and manual 


assembly techniques. Surface-mounted 
RF and microwave components are 
directly compatible with current-day 
automated-assembly equipment. 


Watkins-Johnson Company continues to 
support the industry’s requirements by 
introducing an extensive line of surface- 
mount RF and microwave amplifiers, 
attenuators and limiters. This new line of 
surface-mount products is a mirror 
image of the entire Watkins-Johnson 
Company’s TO-8 (0.5" diameter) product 
line, covering a frequency range of 0.001 
to 6.0 GHz. 


Watkins-Johnson Company’s new 
SMTO-8 line of surface-mount products 
allows system designers to transition 
into a surface-mounted system without 
being hampered by the lack of availabili- 
ty of various products. The performance 
already experienced by the system 
designer using TO-8 products can also 
be achieved with the new surface-mount 
products. 
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Figure 1. SMTO-8 package dimensions. 


The SMTO-8 advantages аге: 

е Excellent RF and microwave perfor- 
mance to 6.0 GHz 

е High Reliability 

e Wide product selection 

е Fully compatible with automated 
assembly techniques 


Package Construction 


The SMTO-8 package evolved from the 
identification and implementation of 
several requirements essential for a suc- 
cessful surface-mount RF product. 
Attention was focused on size, perfor- 
mance, structural integrity for mechani- 
cal mounting, inspectable solder connec- 
tions, and hermeticity. 


The size of the SMTO-8 was held to a 
minimum while still accommodating all 
of Watkins-Johnson Company’s TO-8 
products, including RF and microwave 
amplifiers, attenuators, and limiters. The 
SMTO-8 package, shown in Figure 1, 
will allow the use of ferrite chokes and 
transformers while maintaining a height 
of 0.160 inches. 


Gold Plated Kovar Seal- Ring 








Figure 2. Pictorial view of package. 


The internal-to-external RF feedthru 
design has resulted in RF performance 
virtually identical to existing Watkins- 
Johnson Company's TO-8 products. In 
addition, the bonding-pad pattern on the 
floor of the package is identical to the 
pin pattern on a TO-8 header. This 
makes the SMTO-8 package a direct 
replacement for the TO-8 header. In fact, 
the exact circuit layout and component 
orientation found in a TO-8 may be 
placed directly into a SMTO-8 package. 
This new SMTO-8 package allows the 
use of proven manufacturing techniques, 
thereby maintaining high manufacturing 
yields. 


Built from the ground up, the SMTO-8 
utilizes a kovar leadframe, an alumina 
base, and a kovar seal-ring, respectively 
(see Figure 2). When the three pieces are 
brazed together and electrically connect- 
ed using solid metal vias in the alumina, 
a mechanically strong, temperature- 
resistant package is created. Along with. 
mechanical strength, a square outline 
makes for easier handling by pick-and- 


place equipment; a great benefit for an 


automated assembly environment. 


The SMTO-8 package construction also 
provides improved thermal performance 
compared to its TO-8 counterpart. The 
TO-8 header is made of kovar (0.061" 
thick), which has poor thermal conduc- 
tivity. However, the SMTO-8 package 
uses a ceramic base and a kovar (0.008" 
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RT/Duroid ® is a registered trademark of Rogers Corporation. 
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Table 1. Material properties of selected printed wiring boards. 


thick) leadframe that lowers the thermal 
resistance by 15%. 


A high-reliability market requires mili- 
tary specifications for visual criteria on 
soldered connections. For this reason, 
the SMTO-8 leads protrude 0.050" so that 
solder fillets may be easily inspected. If 
visible solder joints are not a require- 
ment, the leads may be sheared flush 
with the base of the package in order to 
achieve a greater component density on 
the board. The thickness of the lead- 
frame along with the channel around 
each lead (see Figure 1) allows flux to be 
easily washed away using flux removers. 


Major concerns for package compliance 
with MIL-STD-883 are hermeticity, salt 
spray, and humidity. Failure in any of 
these three requirements can quite often 
be associated with damaged glass-to- 
metal seals. Since the SMTO-8 does not 
utilize glass-to-metal seals as do other 
conventional packages, compliance with 
MIL-STD-883 becomes much more con- 
sistent. Seam welding a solid nickel 
cover to the package yields a leak rate of 
less than 5 x 10% atm-cc/s. 


Mounting Considerations 


Watkins-Johnson Company’s SMTO-8 
products can be mounted on a number 
of printed-wiring-board materials, 
including etched-copper board materials 
and thin/thick-film on ceramic materi- 
als. Ceramic materials, such as Alumina, 
closely match the package’s thermal 
expansion coefficient with good electri- 
cal performance. However, most systems 
today are designed using etched copper- 
backed boards, such as G10/FR4 and 
Duroid?M, 


The use of surface-mount products 


places additional constraints on the sys- 
tem designer in the areas of thermal 
coefficient of expansion (TCE) mismatch- 
es and thermal conductivity of the board 
material selected. Table 1 compares the 
significant electrical, mechanical and 
thermal properties of various printed- 
wiring-board materials. | 


The metalization scheme must be care- 
fully selected to prevent the phe- 
nomenon known as "scavenging." This 
occurs when gold migrates into the sol- 
der joint during reflow, which may cause 
embrittlement of the joint. However, sev- 
eral techniques can be used to minimize 
the effects of scavenging. By pretinning 
the package/leads with 635n/37Pb sol- 
der paste with RMA flux, the gold con- 
centration is reduced, thereby producing 
a stronger solder joint. Alternately, 
Indium alloy solder pastes, which have a 
low tendency to dissolve gold, may also 
be used. 


| MATERIAL 


ከ ር” 





Figure 3. Printed-wiring-board layout: 9-hole 
. configuration. 


Watkins-Johnson Company has done 
extensive work in the area of surface- 
mount products in both the Systems and 
Devices groups of the Company. The 
outcome of all this work has been a uni- 
versal printed-wiring-board (PWB) lay- 
out suitable for convection, IR, IR/ 
Convection, vapor phase and wave sol- 
der reflow processes. Although Watkins- 
Johnson Company’s recommended PWB 
layout was optimized for its 
IR/Convection process, it is also suitable 
for most manufacturing environments. 


The PWB layout is designed such that 
the package aligns itself due to surface- 
tension effects during solder reflow. The 
layout has the same width as the pack- 


аре width to maintain proper alignment 
. in the "x" direction. The "y" dimension 


on the layout is made larger to allow for 
an inspectable solder fillet. The lead 
pads serve to align the device m the “y” 
direction. Figure 3 shows the layout for 
a typical printed-wiring-board material. 
The input/output transmission lines 
vary in width as different dielectric 


materials are used: 


ended Ground Tabs 
у Places 


0.031 Dia. Plated 
Thru Holes 





. Figure 5. Printed-wiring-board layout: 4-hole 
configuration. 


The electrical performance of Watkins- 
Johnson Company’s SMTO-8 package 
(containing a 50 ohm thru) using this 
printed-wiring-board layout on various 
microstrip materials is shown in Figure 
4. These layouts use a number of plated 
thru holes directly underneath the pack- 
age to minimize the ground inductance, 
which limits the upper frequency perfor- 
mance of the device. 


The use of plated thru holes underneath 


the package does present some difficul- 
ties with: 1) reduction in the solder fillet, 


459 





: INSERTION LOSS - dB 
‚ INSERTION LOSS - 48 
RETURN LOSS - 48 


INSERTION LOSS - dB 
INSERTION LOSS - 48 
u 


ЕЕЕ 
ا‎ 
шаш 


š 
| | | LES 
| EENE 


RETURN LOSS - 
RETURN LOSS - dB 
um LOSS - dB , 
RETURN LOSS - 48 
RETURN LOSS - dB 


со 
— 
- 
' 
= 
v 
о 
a. 
፦ 
e 
ш- 
= 


7 አ Қ 
"ME asm 188 
ee LONE 


“1 INSERTION LOSS No 
ARES “መ ин 


FREQUENCY - GHz 


ዴሬ 
ee 
0 


FREQUENCY - Ghz 


11! መመመ 


30 ፲0 
FREQUENCY - GHz 





Figure 4. Performance of the SMTO-8 package mounted on the 9-hole PWB 
configuration on: a) 0.062 in. G-10, b) 0.025 in. 6010 RT/Duroid, c) 0.031 in. 
5880 RT/Duroid, and d) 0.015 іп. 96 percent alumina. 


since solder flows into the plated thru 
holes during reflow. 2) rework is more 
difficult due to thick solder plugs 
formed in the plated thru holes. 


Alternate printed-wiring-board layouts 
with plated thru holes located adjacent 
to the package is shown in Figure 5 


Electrical performance is degraded 
slightly when the ground vias are not 
located underneath the package, as 
shown in Figure 6. This degradation is 
caused by the increased ground induc- 
tance which, in turn, lowers the upper 
cut-off frequency. 


Electrical Considerations 


Package Comparison 


As with most new concepts, the SMTO-8 
package evolved from its predecessors, 
the flat pack and TO-8 package. The TO- 
8 (0.5" diameter) package consists of a 
kovar header with glass feedthrus used 


as the interconnects. The mismatch loss 


associated with this design allows for 
operation up to 5.5 GHz with 1.0 dB 
insertion loss, 13.0 dB return loss (as 
shown in Figure 7), and a measured iso- 
lation of 28.0 dB. The impedance of this 
feedthru is typically around 32 ohms, 
which makes it difficult to use at higher 
frequencies. 


The flat-pack package can be viewed as a 
combination of the TO-8 and SMTO-8 
designs. It is square and has leads 
attached to the side of the package like the 
SMTO-8, but uses glass feedthrus like the 
TO-8. The advantage that this package has 
over the TO-8 package is its ability to be 
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mounted flush to the PWB. However, for 
most applications, this requires either 
recessing the printed wiring board and/or 
bending the leads. These approaches are 
both time consuming, expensive, and a 
reliability risk (i.e., cracking of the glass 
seals). The feedthru design, coupled with 
other package parasitics, limits the upper 
cut-off frequency. As can be seen in Figure 
8, the insertion loss is 1.0 dB at 20 GHz 
and the return loss is 8.0 dB. The mea- 
sured isolation is 50.0 dB. 


The new SMTO-8 package leads do not 
extend from the bottom of the package 
like those of the TO-8, thus eliminating 
the need for nonplated thru holes in the 
PWB. Nor do the leads extend from the 
middle of the wall of the package, like 
those of the flat pack, which eliminates 
the need to recess the PWB and/or bend 
the leads for mounting purposes. All of 
these features, coupled with the perfor- 
mance of 1.0 dB insertion loss at 5.5 
GHz, 18.0 dB return loss (shown previ- 
ously in Figure 4a) and 54.0 dB isola- 
tion, give the system designer a signifi- 
cant advantage. 
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Figure 7. Performance of the TO-8 package mount- 
ed on 0.062 in. G-10. 
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Figure 6. Performance of the SMTO-8 package mounted on the 4-hole PWB 
configuration on: a) 0.062 in. G-10, b) 0.025 in. 6010 RT/Duroid, c) 0.031 in. 
5880 RT/Duroid, and d) 0.015 in. 96 percent alumina. 


Package 


The introduction of surface-mount com- 
ponents to the engineering community is 
not a new idea. Surface-mount digital ICs 
and passive devices have been in use for 
quite sometime. However, the introduc- 
tion of surface-mount RF components 
has been more difficult. The transmission 
medium and device interconnections are 
of greater concern to the electrical engi- 
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Figure 8. Performance of the flatback package 
mounted on 0.062 in. G-10. 


neer, as these can limit the system perfor- 
mance. The mismatch loss between the 
various interconnections (i.e., the PWB, 
the package and the device) must be min- 
imized to insure good frequency perfor- 
mance. 


As with all devices, the SMTO-8 package 
can be modeled as a combination of 
series and shunt reactive elements. The 
construction of the package as illustrated 
in Figure 9a can be modeled as in Figure 
9b. The inductance associated with the 
via hole (Lvia) is directly related to the 
diameter of the via and is a limiting fac- 
tor in the upper cut-off frequency of the 
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Figure 9(a). A cross-section of the SMTO-8 pack- 
age showing the lead-frame, ceramic base, metal 
via and Kovar wall. 








Figure 9(b) An electrical model of the metal via, 
ceramic base and Kovar leadframe. 
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Figure 10. The self-resonance of the SMTO-8 
package is at 10.4 GHz. 


package. As the diameter is increased, 
the inductance is lowered and the pack- 
age will exhibit less loss. However, the 
diameter is constrained by the size of the 
overall bonding area and the manufac- 
turability of the part. In addition, the 
substrate capacitance (Csub) needs to be 
minimized for the same basic reason. 
This is accomplished by the use of 
ground vias located as close as possible 
to the interconnect via. This approach 
decreases the capacitance by moving the 
ground plane on the bottom of the pack- 
age closer to the one inside the base of 
the package. Finally, the lead inductance 





(Liead) will have the same effect as the 
via inductance, but can be minimized 
with a good impedance match between 
the package and the mounting surface. 


With the current dimensions and overall 
structure of the package, a self-resonance 





Figure 11. Photograph of the compression load- 
ed test fixture for the SMTO-8 package. 


is produced at 10.4 GHz, as shown in 
Figure 10. 


In summary, the insertion loss of the 
package is improved by reducing the 


Typical Performance at 25^C 
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Gain 16.5 dB (min.) 16.7 dB (min.) 
Noise Figure 5.5 dB (max.) 5.3 dB (max.) 
Output Power 12.0 dB (min.) 12.5 dBm (min.) 

ІРЗ 23.0 dBm 22.0 dBm 



























Gain 8.0 dB (min.) 8.0 dB (min.) 
Noise Figure 1.8 dB (max.) 1.8 dB (max.) 
Output Power B.5 dBm (min.) 8.5 dBm (min.) 

ІРЗ 21.0 dBm 23.0 dBm 


SMTO-8 







Gain 7.0 dB (min.) 7.0 dB (min.) 
Noise Figure 3.4 dB (max.) 3.5 dB (max.) 
Output Power 12.0 dBm (min.) 12.2 dBm (min.) 
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Gain 22.0 dB (min.) 22.8 dB (тіп.) 
Noise Figure 4.0 dB (max.) 4.0 dB (max.) 
Output Power 14.5 dBm (min.) 14.5 dBm (min.) 

IP3 28.0 dBm 28.0 dBm 

















Gain 
Noise Figure 
Output Power 
Maximum Limiting 


12.8 dB (тіп.) 
7.0 98 (тах.) 
13.5 dBm (min.) 
17.0 dBm (max.) 


13.2 dB (min.) 
6.6 dB (max.) 
14.0 dBm (min.) 
16.0 dBm (max.) 






Table 2. Comparison of typical performance of 
various products. 


shunt capacitance and series inductance, 
since both of these elements produce a 
low-pass frequency response and cause a 


higher frequency roll-off. By maintaining 
a good impedance match between the 
package and its mounting surface and the 
package interconnections, the return loss 
will be improved. Finally, the use of many 
ground vias inside the package and plat- 
ed thru holes connecting the package to 
ground on the printed-wiring-board will 
insure a good RF connection, improve 
isolation, and reduce the possibility of 
oscillations in amplifiers. 


Fixturing 


Once the internal capacitances and 
inductances of the package have been 
minimized, the problem of testing this 
new device becomes an issue. As with 
most devices, the fixturing and mis- 
matches between the device and the test 
set-up need to be minimized in order to 
achieve good electrical response. 


The test fixture, as shown in Figure 11, 
has two main areas of concern. The first 
is the interconnection between the test 
set and the fixture. This is usually 
accomplished with a transition from 
coax to microstrip, as illustrated in 
Figure 12. With this type of transition, 
there is a shunt capacitance introduced 
between the center conductor of the 
coaxial connector and the ground plane, 
through the dielectric of the filler sub- 
Strate. 


The second and most important inter- 
connection is between the fixture and the 
package itself. This connection is accom- 
plished by the transition of microstrip 
(the filler substrate) to stripline (a combi- 
nation of the package and filler sub- 
strate), as illustrated in Figure 13. This 
transition, microstrip-to-stripline, is 
probably the most difficult transition to 
make, and is the main factor in deter- 
mining the upper cut-off frequency of 
the test fixture. As shown in Figure 13, 
the ground plane directly under the 
package is too close to the lead (center 
conductor), and this produces a shunt 
capacitance or mismatch loss. This loss 
can be minimized by introducing a 
ground step or cavity directly after the 
filler substrate. In addition, the filler sub- 
strate should not extend past the lead as 
this will produce more ground-plane 
coupling and loss. This test fixture 
design operates up to 7.0 GHz with only 
1.0 dB of loss. 


By reducing the mismatch loss between 
the test set and the device, the upper cut- 
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Figure 12. A cross-sectional view of the coax 
(coaxial cable of test set) to microstrip (filler sub- 
strate of test fixture) transition. 


off frequency of the set-up can be 
extended. With the use of proper calibra- 
tion techniques апа standards, the per- 
formance of the SMTO-8 package in the 
fixture illustrated in Figure 11 is that 
shown in Figure 14. As can be seen from 
the graph, the operational goal of 6.0 
GHz was achieved. 


Electrical Comparison 


The electrical performance of the new 
SMTO-8 package was tested and com- 
pared to the performance of the existing 
TO-8 (0.5" diameter) products using the 
same alignment configuration. The 
results obtained show that the TO-8 ver- 
sion and SMTO-8 counterpart were iden- 


800 1200 1600 2000 
FREQUENCY - MHz 


Figure 15(a). Electrical test results of a 
standard TO-8 (0.5" dia.) A36 amplifier with a 
SMTO-8 (SMA36 amplifier) comparing: Gain. 


200 ! 
FREQUENCY - MHz 


Figure 16(a). Electrical test results of a 
standard TO-8 (0.5" dia.) A81-2 amplifier with a 
SMTO-8 (SMA81-2 amplifier) comparing: Gain. 
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Figure 13. A cross-sectional view of the 
microstrip (filler substrate of test fixture) to 
stripline (ceramic base. [dielectric]) transition. 


tical, thus making this package a drop-in 
replacement to any existing TO-8 and 
next generation surface-mount board. 
The design and development of the pack- 
age has allowed the placement of the 
entire Watkins-Johnson Company's TO-8 
product line in the SMTO-8 package with 
no degradation in performance. Since the 
TO-8 version has been established in the 
industry for years, the reliability of the 
SMTO-8 is at zero risk to the user. 


The components tested in the new pack- 
age included a low-noise amplifier, lim- 
iter, attenuator, power amplifier and lim- 
iting amplifier that cover the 5.0 MHz to 
6.0 GHz frequency range. The data in 
Figures 15, 16 and Table 2 show a per- 
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Figure 15(b). Electrical test results of a 
standard ТО-8 (0.5" dia.) A36 amplifier with 
a SMTO-8 (SMA36 amplifier) comparing: 
Input and Output VSWR. 
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Figure 16(b). Electrical test results of a 
` standard ТО-8 (0.5" dia.) A81-2 amplifier 
with a SMTO-8 (SMA81-2 amplifier) 
comparing: Input and Output VSWR. 
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Figure 14. Insertion and Return loss of the SMTO-8 
package measured in the test fixture of Figure 11. 


formance comparison of gain, VSWR, 
output power and noise figure of a few 
SMTO-8 models and the equivalent TO-8 
version. 


Reliability and Screening 


Watkins-Johnson Company’s new line of 
surface-mount products is designed and 
manufactured to meet the stringent per- 
formance and quality requirements of 
MIL-STD-883, Method 5008. The pack- 
age is capable of meeting the require- 
ments of MIL-STD-883, Method 5008.1 
packaging requirements per Table 3. 


Watkins-Johnson Company’s thin-film 
hybrid surface-mount products are 
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Figure 15(c). Electrical test results of a standard 
TO-8 (0.5" dia.) A36 amplifier with a SMTO-8 
(SMA36 amplifier) comparing: Output Power at 
1.0 dB gain compression. 
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Figure 16(c). Electrical test results of a standard 
TO-8 (0.5" dia.) A81-2 amplifier with a SMTO-8 
(SMA81-2 amplifier) comparing: Noise Figure. 


Packege теле ЗА ምር Т 


Therma! Shock С, -65° 10 +150"ር 
High Temperature Bake F, 300°C 
Solderability 

Hermeticity А, 


Salt Atmosphere A, 24 Hours 


Lead Integrity A,B 


Table 3. Environmental package screening. 


designed and manufactured with the 
same materials and assembly techniques 
already proven in its line of TO-8 prod- 
ucts. This similarity in design and con- 
struction allows the system designer the 
same level of confidence of system 
integrity. 


Watkins-Johnson Company offers all of 
its surface-mount products with a stan- 
dardized environmental screening 
option designated “S” series. The “S” 





series provides a cost and time-effective 
approach to meeting the requirements 
commonly found on many airborne, 
ground mobile, shipboard, and missile 
applications. The screening is per MIL- 
STD-883, Method 5008, as outlined in 
Table 4. Customized reliability screening 
options and applications are offered. 


Conclusion 


Watkins-Johnson Company continues to 
support the industry’s needs by intro- 
ducing a complete line of surface-mount- 
ed RF and microwave components. In 
designing the package, special attention 
was placed on RF performance, size, 
structural integrity for mounting, 
inspectable solder connections, and her- 
meticity. This package allows system 
designers the freedom to choose from a 
wide variety of Watkins-Johnson 
Company’s TO-8 components. 


W-J “S Series” Screening per Method 5008 
of MIL-STD-883 


Condition 
Element Evaluation & Group D Test 5008. 3.2 All lots 
Transistor Water Qualification Test Lot Sample 
Process Control and Monitors М.Ј internal Sample 
documents 
Per applicable 100% 
document 


Presea! Electrical Test 


` Production Interna! Visual W-J 146505 

„ Quality Assurance interna! Visual W-J 146505 
Stabilization Bake 1008 
Temperature Cycle 1010 


B; 24 hrs., +125°C 
В; 10 cycles. 
—55'C to + 125'C 
B; 10 Kgs, Y, axis 
Conditions A1 & C 
B; 160 №5. Tc = 
+71°C to + 125'C 


Constant Acceleration 2001 
Seal Tests 1014 
Burn-in 1015 


Per applicable 
document 

External Visual 2009 

POC Evaluation W-J 136948 


NOTE: 1. The S Series screening process differs from MIL-STD-883, Class B. as 
follows: (7) Internal visual inspection is performed in accordance with W-J 146505 
instead of Method 2017; @ Stabilization bake and temperature cycling are conducted 
per Condition B instead of Condition C of the respective methods, (3) Constant 
acceleration 15 conducted per Condition B instead of Condition E of Method 2001. 
and ($) The 96-hour time constraint between burn-in and final electrical tesung per 
Method 1015 is not guaranteed. 


Final Electrical and Group A Test 





Table 4. W-J "S" series screening 5008. 


The SMTO-8 advantages are: 

* Excellent RF and microwave perfor- 
mance to 6 GHz 

е High Reliability 

• Wide product selection 

e Fully compatible with automated 
assembly techniques 
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Mixer Application 


Information 


The information contained below is applicable to all mixers in 
general and should be useful to those who might want to more 
fully understand mixer operation and achieve the most 


performance possible. 


DEFINITIONS 


Conversion Loss is the ratio of the output 
signal level to the low-level input signal 
level expressed in dB. In a single sideband 
system, only one sideband is used; 
therefore, 3 dB of the loss is theoretical. The 
additional loss is diode and transformer 
loss. These losses can be minimized by 
driving the diodes with sufficient current 
and operating in the best portion of the 
frequency band. 


Conversion loss is specified in a 50-ohm 
system with an {у drive level of +7 dBm for 
low-level mixers. High-level mixers require 
more drive level power. A short circuit at 
the output port for the unwanted sideband 
will usually improve the conversion loss 
and noise figure by 0.5 dB if operation at 
the I-port is below 500 MHz. 


Noise Figure is the signal-to-noise ratio at 
the input divided by the signal-to- noise 
ratio at the output expressed in dB. It does 
not include the noise figure of an IF 
amplifier or 1/f flicker noise. 


The IF frequency range is normally 
specified from 400 kHz to the upper 
frequency range of the device. Appreciable 
noise contribution from 1/f noise is not 
noticeable above 10 kHz. Use of specially 
selected Schottky- Barrier diodes ensures 
extremely low 1/f noise for phase detection 
applications. With the recommended drive 
level the noise figure and conversion loss 
are essentially identical. 


Isolation is the amount of “leakage” or 
"feedthru" between the mixer ports. The fy 
at R isolation is the amount of f; drive level 
signal is attenuated when measured at the 
R-port. The fj at I isolation is the amount 
the fj drive level signal is attenuated when 
measured at the I-port. Normally, only the 
ከ isolation is specified since the fp signal 
level is much lower than the f, signal level 


and is not a problem. The fr at L and fp at L 
isolations are normally the same as the f, at 
I and ከ at R isolations. At low frequencies, 
where diode parameters are matched and 
circuit parasitics are negligible, isolation 
greater than 60 dB is possible. 


Conversion Compression is the fp input 
level above which the fp input vs. f; output 
curve deviates from linearity. Above this 
level additional increases in input level do 
not result in equal increases in output level. 
Conversion compression is not specified 
for all low-level mixers. However, low- 
level units normally have the same 
compression level, i.e., typically 0.3 dB 
deviation from linearity with an fp signal 
level of +2 dBm and a +7 dBm f, drive 
level. This fy level can be raised to +4 dBm 
if the drive level is increased to +13 dBm. 
Conversion compression for high- level 
mixers is specified since it sometimes 
provides an indication of the mixer's two- 
tone performance and it is likely to be 
important in high-level operation. 


Dynamic Range is the amplitude range 
over which a mixer can operate without 
degradation of performance. It is dictated 
by the conversion compression point and 
the noise figure of the mixer. 


Since the thermal noise of each mixer is 
about the same, the conversion compres- 
sion point normally determines the mixer's 
dynamic range. 


Intercept Point is the point at which the 
fundamental response and the 3rd-order 
spurious response curves intercept. It is 
often used to predict the 2-tone, 3rd-order 
suppression of a mixer. The higher the 
intercept point, the better the 3rd-order 
suppression. Relative to the input, the 
intercept point is typically 9 to 11 dB higher 
than the conversion compression point. 


Two-Tone, Third-Order Intermodulation 
Distortion is the amount of 3rd-order 


distortion caused from a second received 
signal being present at the R-port. 
Mathematically, 3rd-order distortion is 
defined as (2р - fp) + fj, where fp; is the 
second signal. Usually the higher the 
conversion compression or intercept point 
of a mixer, the greater the suppression of 
this product. Normally this parameter is 
not specified as it is dependent on the 
input frequencies and terminating impe- 
dances. 


Desensitization is the compression of the 
desired signal caused by a strong second 
interfacing signal. For a low-level mixer, 
this compression is typically less than 1.0 
dB for an ፎ signal level of +1 dBm and 
less than 10.0 dB for an fp, signal level of 
*10 dBm. The desensitization level is 
normally 3 dB below the conversion 
compression level. 


APPLICATIONS 


Harmonic Intermodulation Distortion 
results from the mixing of mixer generated 
harmonics of the input signals. Mathema- 
tically, it is expressed as mf, + пёр where m 
and n represent the harmonic numbers of 
the input signals. Typical performance 
shown on page 693 is not normally 
specified since the relative level depends 
on input frequencies, input levels and 
terminating impedances. 


Cross Modulation Distortion is the 
amount of modulation transferred from a 
modulated carrier to an unmodulated 
carrier when both signals are applied to the 
R-port of the mixer. The higher the 
conversion compression or intercept point 
of a mixer, the greater the attenuation of the 
cross modulation. 


GENERAL APPLICATIONS 


Mixing: When two signals are fed to the 
mixer, sum and difference frequencies are 
produced at the third port. Best isolation is 
usually achieved by feeding the LO signal 
to the L port. In downconverters the RF 
input signal is fed to the R port and the 
output is taken from the I port. For up- 
converting applications, feed the low 
frequency input signal to the I port and 
take the output from the R port. 


Drive Level: Examples of recommended 
drive levels along with minimum and 
maximum levels are shown on the next 


page. 
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A minimum drive level is recommended 
when it is necessary to reduce the level 
of intermodulation products in the lower 
two rows of the intermodulation chart or 
minimize the 1/f output noise. A drive 
level below the minimum recommended 
level degrades the conversion loss and 
noise figure of the mixer over the full 
temperature and frequency range. 


Operation at a high drive level is 
recommended to achieve best two-tone 
performance, best suppression of the 
intermodulation products in the rows 
above the second row in the inte- 
rmodulation chart’, and the best flatness of 
conversion loss as a function of frequency. 
A drive level above the recommended 
level will result in an increase in noise 
figure and an increase in mf, feedthrough. 


RF Input Level: With the recommended fr. 
level, and to avoid deviations from 
linearity by more than 1 dB, the fg level 
should not exceed the following levels: 


Mixer Type fr Level dBm 
Low Level +1 to +4 
High Level +10 to +14 
Ultra High Level 

(МӘЕ Туре) +21 


The fg signal level should be as low as 
possible when there is a problem with 
higher order fg intermodulation products. 


PULSE, AMPLITUDE, AND BI-PHASE 
MODULATION 


f, SOURCE 
MIXER М1 
L 


|. R 
s Pi T 


t| SOURCE 












MODULATOR 
TEST CIRCUIT 


For amplitude modulation, apply a dc 
current along with the modulating signal at 







Recommended 
Drive Level 
dBm 





Low-Level Mixers 
M12/M12A 
M9/M9A 

M9B 

M9D 

M1K 

M9E 

M67 

M76H 

M80 
M83 
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the I-port. The carrier signal is applied at 
the L-port and the modulated signal 
appears at the R-port. The ас current at the 
I-port controls the amount of carrier 
present in the output. 


For pulse modulation, feed the unmodu- 
lated signal to the L-port and the modu- 
lating pulse to the I-port. No dc offset 
current should be used. Pulse lengths can 
be of unlimited length since the I-port is 
direct coupled. A 20 mA level is sufficient 
to fully turn on the diodes. Rise and fall 
times less than 1 nsec can be achieved. Zero 
current turns the diodes off. Either a 
positive or a negative pulse may be used. 


The balanced construction of the mixer 
allows very little of the switching signal to 
feed through to the output. To obtain 
higher “on-off” ratios and improved 
suppression of the high frequency 
switching components, refer to pages 749- 
790. 


For bi-phase modulation, reverse the 
polarity of the switching signal. Upon 
reversal, the output phase will shift by 180 
degrees. 





CURRENT-CONTROLLED 
ATTENUATION 


fi SOURCE 
XER Ml 


MI 
"Em 
Cr IT 


ከ SOURCE 

















ATTENUATOR 
TEST CIRCUIT м 





Maximum 
Drive Level 
dBm 


Minimum 
Drive Level 
dBm 








+4 to +6 +13 
+10 +17 
+/ +17 
+10 +20 
+10 +23 
+14 +23 
+10 +30 
+/ +14 
+14 +23 
+4 +12 





+10 


The amount of signal passing through the 
mixer from the L-port to the R-port is 
determined by the dc control current 
present at the I-port. Maximum 
attenuation is achieved with no dc current 
and corresponds to the isolation of the 
mixer. Minimum attenuation is achieved 
with a de current of 20 mA or greater. 


A plot showing the attenuation character- 
istics of the MI is shown for a 10 MHz 
signal with signal levels of -20 dBm and +3 
dBm. For input signal levels of -20 dBm or 
less, the attenuation is relatively indepen- 
dent of the signal level. 


ATTENUATION 








CONTROL CURRENT - mA 


Typical Attenuation vs. Control Current 


PHASE DETECTION 


f SOURCE fg SOURCE 





MIXER M1 


When used as a phase detector, excellent 
balance of the mixer eliminates null 
balance adjustments and minimizes 
interaction between the signal sources. 
With identical frequencies connected to the 
R- and L-ports, а ас output related to the 
phase difference between the two signals 
will appear at the I-port. The two inputs to 
the phase detector are normally the same 
level. The output is usually loaded with 
1000 ohms or greater. 


DETECTOR OUTPUT - 





0 30 60 90 120 150 180 
PHASE DIFFERENCE - DEGREES 


Typical Phase Detector Output vs. Phase 
Difference 


The sinusoidal output voltage shown 
below is from a phase detector in which the 
inputs are two sinusoidal signals of the 
same level and the output is loaded with 
1000 ohms. The output voltage waveform 
as a function of phase difference is 
sinusoidal. With two square wave inputs 
the output voltage would be linear. Input 
levels of +7 dBm are recommended for best 
phase detection. A higher level introduces 
unbalance and a lower level results in a 
loss of output level. 


TYPICAL TWO-TONE 
PERFORMANCE AT 25°C 


Definition: In a mixer application where 
the input must be wideband, two signals 
(fp; and #%›) may mix with the local 
oscillator signal (fj) to produce in-band, 
two-tone third-order intermodulation 
products (2 fp» - ሄን + fr. 


ON 
DESENSITIZATION " Т 


f, AT +27 dBm 


Ірі AND fg» AT EQUAL LEVELS 




















OUTPUT LEVEL - dBm 












































INPUT LEVEL - dBm 


Two-Tone Supression vs. Input Level: 
With each dB decrease in fg input level, 
the third-order product is decreased an 


INTERMODULATION SUPPRESSION 


dB RELATIVE TO DESIRED OUTPUT WITH ірі AND |р; AT -10 dBm 




















MODELS М9Е 
EE +27 dBm 
10 100 


FREQUENCY - MHz 





TWO-TONE THIRD ORDER, 


1000 


additional 2 dB. As shown above, the 
МӘЕ will suppress third-order products 
65 dB with both input signals as 0 dBm, 
and 85 dB with both input signals at -10 
dBm. Relative to the output, the 
intercept point for the M9E is +27.5 dBm. 
Relative to the input, it is +32.5 dBm. 


This is 17 dB higher than the intercept 
point for a low-level, double-balanced 
mixer like the M1. The 3 dB compres- 
sion shown on the graph is a combina- 
tion of both conversion compression and 
desensitization. 


Two-tone Suppression vs. Input Fre- 
quency: The two-tone performance of 
the M9E is constant across its frequency 
range. Other mixers, even other high- 
level mixers (except the M9D), have a 
degradation in performance above 10 
MHz. 





M1: With a «7 dBm f, drive level, the low-level M, 
suppresses many of the two-tone spurs. 
However, a number of relatively unsuppressed 
products remain. 





M9BC: With a +17 dBm f, drive level, the M9BC 
provides an additional 12 dB of suppression of 
the third-order product. 





M9E: With a «27 dBm f, drive level, the high-level 
M9E virtually eliminates all two-lone products 
from the 60 dB spectrum. 





Two-Tone Performance of High- Level, 
Double-Balanced Mixers: In the 
spectrum analyzer photos, the high-level 
MO9E is compared to the lower-level 
M9BC and low-level M1 under similar 
input conditions. The input conditions 
were as follows: 


fj, = 352 MHZ, fg, = 322 MHz at 
0 dBm, fro = 320 MHz at 0 dBm. 
Horizontal Scale: 2.5 MHz / ст, centered 
at = 31 MHz. 
Vertical Scale: 10 db/cm. 


The performance of M1/M9BC/M9E 
represents the Class I/Class II Type I/ 
Class III mixer, respectively. 
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TYPICAL INTERMODULATION PERFORMANCE AT 25°C 
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Intermodulation signals which result 
from the mixing of mixer-generated 
harmonics of the input signals are shown 
above for the M1, M9BC and M9YE. 
Mixing product suppression is indicated 
by the number of dB below the ከ + f 
output level. The performance was 
measured with fp at 49 MHz, ከ at 50 
MHz, and using the following input 
levels: 


MI/M9BC/MO9E: fg at 0 dBm; fj at 
+7/+17/+27 dBm respectively for 
the MI, M9BC and M9E. 
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90290290 
290-2902 90 
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69 87>90 


M1/M9BC/M9E 
7907-90-90 >90>90>90 
>90>90>90 


71>90>90 


>90>90>90 


50 78290 77>90>90 47 75>90 74 85>90 


71 86 80 


Harmonics Of f, 
МІ/МӘВС/МҘЕ: fp at-10dBm; ከ at 
+7/+17/+27 dBm respectively for 
the М1, M9BC and M9E. 


Improved performance can be obtained 
at lower frequencies, and for harmonics 
of Ғр>2, with fp at a lower level. The 
suppression figures shown above for the 
MI are also applicable for its pc 
equivalent, M6E. The MI suppression 
figures may be used for the M6D/ M6A 
if the input frequencies are assumed to 
be at 20 MHz rather than 50 MHz. The 
MI suppression may also be used for the 
M1A if the input frequencies are 
assumed to be 100 MHz rather than 50 
MHz. 

Mixer-generated intermods are shown 
for each model under the following 
conditions: Input signals: fp; - 45.6 MHz 
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at -10 dBm, fg, = 27.8 MHz at -2 dBm, ፎ3 
= 26.6 MHz at -2 dBm, fj - 50 MHz with 
the levels noted before. Horizontal Scale: 
2 MHz/cm, centered at 95.6 MHz. 
Vertical: 10 dbm/cm. 


Mixer-generated harmonic distortion is 
present in the output spectrum even 
when a well-balanced low-level mixer 
such as the እብ is used. By substituting 
the M9BC high-level mixer, the “worst 
case” products can be reduced an 
additional 18 dB. However, these 
products can be reduced 40 dB, by 
substituting the M9E very high-level 
mixer. 


Mixers: Part 1 


Characteristics and 


Performance 


Author: Bert C. Henderson 


The mixer is a critical component in 
modern RF systems. Since it is usually the 
first or second device from the RF input, 
the performance of the mixer is crucial to 
the overall operation of the system. Such 
important mixer parameters as dynamic 
range, conversion loss, bandwidth, noise 
figure, interport isolation and VSWR 
(voltage standing wave ratio) must be 
optimized to produce the type of device 
necessary for today’s sophisticated RF 
systems. This article explores the basics of 
mixer operation, and is intended to give 
the reader a base on which to build further 
understanding of today’s mixer techno- 
logy. The systems designer will find 
portions of this article helpful when 
integrating various types of mixers into his 
or her systems. 


Mixer Defined 


A mixer converts RF power at one 
frequency into power at another frequency 
to make signal processing easier and less 
expensive. Another, and perhaps more 
fundamental reason for frequency conver- 
sion, is to allow for the practical trans- 
mission of audio and other low-frequency 
information through free space. Audio 
signals have such long wavelengths that 
transmitting them directly would require a 
restrictively large antenna. But, by first 
converting the audio information up in 
frequency to center around a higher 
(carrier) frequency, antennas of practical 
size can be built to utilize the various 
channel characteristics of free space, such 
as ionospheric skip and atmospheric 
absorption, that depend on the carrier 
frequency. Receiving the transmitted 
signal involves capturing part of its 
electromagnetic energy and reconverting it 
down to the audio-frequency range to 
extract the original information. So, both 
the transmitting and receiving cases 
require the input signal to be converted; 
this is done through the mixing process. 


Mixing the input signal having the desired 
information with a local oscillator signal 
yields upper and lower sidebands, each 
containing the identical information 
present in the input frequency. The upper 
sideband is the sum of the input and the 
local oscillator frequencies, and the lower 
sideband is the difference between the 
input and the local oscillator frequencies. 
The upper or lower sideband, whichever is 
selected for use, is called the intermediate 
frequency (IF). In most receiving systems, 
the lower sideband (the downconverted 
product) is used, whereas in transmitting 
systems the upper sideband (the upcon- 
verted product) is used. 


Changing the frequency of a signal without 
altering the information it carries is 
necessary because signal processing 
components, such as amplifiers, are much 
less expensive and perform better when 
designed to operate at lower frequencies. 


Since it is much less expensive to amplify a 
signal in the MHz range than in the GHz 
range, the incoming microwave signal is 
first downconverted in frequency and then 
processed. Likewise, in a transmitter it is 
less expensive to generate, modulate, and 
amplify a signal in the MHz range and 
then upconvert it in frequency into the 
GHz range. 
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Figure 1 shows the placement of a mixer in 
a receiver front end with the schematic 
symbol most commonly used for mixers. 
Sometimes X is used instead of I to denote 
the I-port. For testing purposes, attenuators 
are placed on all three ports for better 
matching [1] and to dampen intermodu- 
lation products exiting the mixer so that 
they are minimized in power level before 
the system reflects them back into the 
mixer to remix and cause further inter- 
modulation products. When matching and 
intermodulation products are a problem in 
a system, isolators are used instead of 
attenuators on the R and I-ports so that 
system sensitivity is not degraded, and on 
the L-port if LO power is limited. 


Since a mixer converts modulated power 
from one frequency to another, it is 
sometimes called a frequency converter, 
but the term frequency converter usually 
implies a mixer/amplifier or mixer/ 
oscillator combination. The term mixer 
more closely describes the mechanism 
through which frequency conversion 
occurs. Two inputs are mixed by means of 
nonlinearities and switching to produce a 
group of signals having frequencies equal 
to the sums and differences of the harmo- 
nies of the two input signals. Nonlinearities 
and switching will be discussed at greater 
length later in this Tech-notes series. 


The input signal to the mixer that has the 
desired information modulated onto it is 
called the received (input RF) signal, or fp. 
The other input signal to the mixer, 
designated as fp, is called the local 
oscillator (LO) signal, since it is generated 
by an oscillator physically located near the 
mixer in the system. 


The LO signal is usually much stronger 
than the received signal; this causes the 
mixer to have better intermodulation 
suppression than would be possible if the 
LO and RF power levels were similar. The 
LO signal should be, in most cases, at least 


қ = (+ በ + mfg) 


Fig. 1—Schematic diagram showing mixer placement in a receiver front end. 
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20 dB higher in power than the RF input. 
The mixer output signal is the intermediate 
frequency and is designated, fj. The 
intermediate frequency is so termed be- 


cause it falls between the RF and informa- | 


tion frequencies. This is simply stated as: 
| б=т ға. | 
where, 


m= 61,236. 


n= =0,1,2,3, etc. 


The ስ Disques most መም 


desired are the sums and differences of the 
fundamentals of the received and LO 
signals. This is the case for which: 


፲ባ=በ= 1 
giving, | 
| fi = tf + 


While this formula implies that negative 


frequency products occur, these can be 
ignored in practical mixer applications in 


much the same way as incorrect roots can 
be ignored when calculating quadratic 
equations. For the case where fL > fR 


which is called high-side LO, fp, = ቫ + fr. 
When fr < fg, which i is called low-side LO, | 


ሽሻ. 


Hereafter, in this discussion, the definition 
of the intermediate frequency products will 


be restricted to include only the four inter- - 


modulation products for which n = m = 1. 


The higher-order products having m = 1, 2, 
3, 4.... and n = 1, 2, 3, 4, . . . for which m and 
п аге not simultaneously equal to 1, will be 


referred to as higher-order intermodulation ` 


products. Two other possible cases are m = 
1,2,3, . 
these eases, the fundamental and har- 
monics of the received and local oscillator 


signals, respectively, leak through the 


mixer to appear at the IF output port. This 
is caused by finite interport isolation, and 
occurs to a varying extent in all mixers. 


A mixer is a three-port device, having two 
input ports and one output port. The port 
through which the received signal enters 
the mixer is called the R-port, and the port 
through which the local oscillator signal 


enters the mixer is called the L-port. The - 


port through which all the output products 


exit the mixer is called the I-port. A mixer | 
can also be a four-port device if it uses a ` 


DC bias for starved LO operation, which 
generally means LO input power is in the 
range of 0 to +6 dBm. Normal mixers using 
only the LO power to turn on the diodes 
require +6 to +20 dBm of LO power. 
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,n=0and т = 0, п = 1, 2, 3, In | 


Most mixers use Schottky barrier diodes, 


` but GaAs diodes are sometimes utilized for 


operation in the millimeter-wave frequency 
range. Mixers also use bipolar transistors, J- 
FETs, and GaAs FETS, all of which require 
a fourth port for a DC voltage. There are 
many parameters to consider when choos- 


- ing a mixer; an introduction to the most 


important of these follows. 
Single Sideband Conversion Loss 


Since a mixer converts power from one 
frequency to another, perhaps the most 
fundamental parameter is the measure of 
how efficiently frequency conversion 
occurs. This parameter is called conversion 
loss, and is defined as the difference in dB 
between the received signal power enter- 
ing the R-port and the output IF power « of 
the desired IF sideband exiting the I-port. 
Both the up- and downconverted products, 
or sidebands, exit the I-port. Since normally 
only one of these products is desired, the 


other product is filtered out, causing half - 
the downconverted power to be lost. 
Hence, there is an automatic 3-18 55В 
. (single sideband) conversion loss mini- 


mum. Further power losses during 
frequency conversion occur because some 
of the down-converted power is also lost in 
the form of unwanted higher-order mixing 
products, heat due to the series resistance 
of the diodes, and mismatches at the mixer. 


These all.add to cause typical SSB | 


conversion loss to range from 6 to 9 dB. 
Conversion loss is a strong function of LO 
power, which radically affects mismatch 
between the system and mixer. 


VSWR 


VSWR is the measure of mismatch offered 


to the system by the mixer, and is usually 


specified over a given bandwidth as a 
function of LO power and temperature. It 
is calculated as follows: 


1 
VSWR = + [pl 
1- |p | 





where 
ቦ _ ZL = Lo 


ZI + Zo 


p is the reflection coefficient. 

Z, is the input impedance of the mixer. 
Zo is the characteristic impedance of 
the system. 


Since VSWR does not include the phase of 
the reflection coefficient, the system 


designer does not know if the input 
impedance is above or below the normal 
50-ohms characteristic impedance. For 
example, if the L-port. VSWR 15 2:1, 

measured in a 50-ohm system, the system 
designer does not know if the L-port input 
impedance is 25 ohms or 100 ohms. 
Actually, the input impedance of a 
broadband mixer swept over a frequency 
range of an octave or more, usually rotates 
through the low and high impedances, 
roughly producing a circle centered at 50 
ohms, as viewed on a Smith Chart. So, a 
given mixer having L-VSWR of 2:1 over 
an octave bandwidth will have an input 
impedance varying from 25 ohms to 100 
ohms, passing through an infinite num- 
ber of complex impedance combinations 
as the LO frequency changes. R, L, and I 
VSWRs are direct functions of LO power, 
which establishes the operating point of ` 
the diodes. Changing the LO power 
alters the diode operating point, result- 
ing in a different impedance for all mixer ` 
ports, causing a corresponding change in 
VSWR. RF input power, which is at least 
20 dB lower than LO input power, does 
not appreciably alter the diode bias point 
and, consequently, has little affect on 
VSWR. When the diode impedance 
changes, the input impedances of all 
three ports change. Hence, varying the | 
LO power level will affect the VSWR of 

all three ports. | | 


One mark of a good mixer design is that 
its VSWRs are optimized for the LO . 
power that is in the middle of the normal 
operating power range of the mixer 
diodes used. This allows for good 
VSWRs over the maximum range of LO 
power levels. When designing a mixer, 
the L-VSWR is first optimized, by ad- 
justing the L- port circuit, allowing the 
LO power to properly bias the diodes. 
and set the R- and I-port VSWRS. Then, | 
the R- and I-port circuits are adjusted to 


| properly match the diodes to the RF 


input and IF output loads. 


Isolation 


Interport isolation 15 the measure of 
insertion loss between any two mixer 
ports. It is measured in dB and usually 
specified over a given bandwidth as a 
function of LO drive and temperature. 
Maximizing isolation between ports in 
mixers is necessary because unwanted 
signal feedthrough wastes RF power and 
can obscure the desired IF output, as 
well as cause electromagnetic inter- 
ference. Normally, only the isolation 


' between L and К, and L and I ports is 
specified, because the LO input power, 


after leaking through the mixer, is 
comparable to the output IF power, 
whereas the RF input power usually is 
not. For instance, if the RF input power 
is -10 dBm and the R-to-I isolation is 20 
dB (both are typical numbers), - 30 dBm 
of RF power leaks out the I-port. If SSB 
conversion loss is 6 dB, the desired IF 
signal level is - 16 dBm, which is 14 dB 
higher in power than the undesired RF 
feed through signal, also exiting the I- 
port. Such a relative power difference is 
usually sufficient. If LO power is +20 
dBm and L-to-I isolation is 30 dB, -10 
dBm of LO power leaks out the I-port, 
which is 6 dB higher in power than the 
-16 dBm IF product. If the LO frequency 
falls inside the IF band, this feedthrough 


can seriously obscure the desired IF 


output product. Hence, L-to-I isolation is 
more important to specify than R-to-I 
isolation. R-to-I isolation is specified 
only when the relative power level of RF 
feedthrough and IF output power is 
critical, and, only for mixers having 
broadband IF outputs, thus allowing the 
frequency of the RF feed through power 
to fall in the IF band. 


If the LO input power is +20 dBm and 
the L-to-R isolation is 30 dB, -10 dBm of 
LO power leaks out the R-port to 
become incident at the amplifier or 
antenna feeding the R-port. When the R- 
port has no buffer between it and the 
receiving antenna, LO feedthrough 
power can radiate out the receiving 
antenna. Hence, L-to-R and L-to-I 
isolations are most important, and 
normally the only ones specified. 
Various factors such as diode match and 
circuit balance influence isolation in 
mixers, and will be explored in detail 
later. 


Dynamic Range | 


Dynamic range is measured in dB and is 
the input RF power range over which 
the mixer is useful. The lower limit of 
dynamic range is the noise floor, which 
depends on the mixer and system. The 
upper limit of dynamic range is 
generally taken to be the mixer 1-dB 
compression point. This is measured in 
dBm, and is the input RF power level at 
which conversion loss increases by 1 dB. 
Other definitions of dynamic range have 
been specified [2]. Beginning at the low 
end of the dynamic range, just enough 
input RF power is fed into the mixer to 
cause the IF signal to be barely 
discernable above the noise. Increasing 
the RF input power causes the IF output 


power to increase dB-for-dB of input 
power, continuing until the RF input 
power increases to a level at which the IF 
output power no longer increases dB- 
for-dB, but instead begins to roll off, 


causing an increase in conversion loss. .. 
The input power level at which the . 
conversion loss increases by 1 dB is ће 


1-dB compression point. 


The 1-dB compression point is generally 
taken to be the top of the dynamic range 
because the input RF power that is not 
converted into desired IF output power, 


is instead converted into heat and. 


higher-order intermodulation products. 
The intermodulation products that begin 


to appear when RF power is increased - 


beyond the 1-dB compression point can 
begin to obscure the desired IF output. 
Generally, the 1-dB compression point is 
5-to-10 dB lower than the LO input 
power, so a high-level mixer has a higher 
1-dB compression point than a low level 
mixer and, hence, a wider dynamic 
range. Table 1 shows the LO power 
levels generally associated with very 
high-, high-, medium- and low-level 
mixers. These power levels apply speci- 
fically to mixers using Schottky barrier 


diodes, but can also be applied in a more 


general way to mixers using other de- 
vices. The type and number of Schottky 
barrier diodes and resistor elements that 
may be used determine the level of LO 
input power. 









Level LO Power Range (dBm) 
Very High +27 to +15 

High +20 to +13 
Medium +13 to +10 

Low 






+10 to +6 





Table 1. Mixer LO power levels. 





Intermodulation Products 


Intermodulation (IM) products are 
undesirable mixer-generated output 
products exiting the mixer from any 
port. Two types exist: single-tone and 
multiple-tone. Intermodulation products 
are composed of a single input RF signal 
mixing with the LO, and have the 
following frequencies: 


f= +m fp tn fj, 0) 


where, 
m =1,2,3,... 


12235... 






Multiple-tone intermodulation products 
are composed of two or more input RF 
signals mixing with the LO, and have the 


following frequencies: 


f= (+ m1 fR] ቷ m2 R2 (2) 
t ms R3 ..)n fg. 


where,. 


m1, mo, m3, ... = 0, 1,2, 3.... 


п = 0, 1,2, 3.... 


Multiple-tone intermodulation products 


for which all but one of the coefficients, 
m, are zero, resemble single-tone inter- 
modulation products because their 


frequencies contain harmonics of the LO 


and harmonics of the one RF input that 
has the non-zero coefficient, m. Hence, 
single-tone intermodulation products 
can be present when multiple-input RF 
signals are incident at the R-port, 


| because output products can be gener- 


ated that have frequencies in the form of 
Equation (1). The level of output power 
of individual intermodulation products 
is very much affected by input LO and 
RF power levels and frequencies. 


Charts exist that show trends in inter- 
modulation suppression as a function of 
input power and frequency. Figure 2 is a 
single-tone intermodulation chart show- 
ing the power level of various inter- 
modulation products relative to the IF 
output power. Intermodulation charts 
are not generally tabulated for multiple- 
tone intermodulation products because 
each coefficient (m3, Mo, m3.... and n) 
requires its own axis on the chart, 
whereas charts for single-tone inter- 
modulation products require only two 
axes for m and n. Each box in an inter- 
modulation chart represents one of the 
infinite integral harmonic combinations 
of fp and fj. Each box in this particular 
chart contains two rows that each have 
three values of intermodulation signal 
suppression. In each row, the first value 
is for a Class 1 mixer (WJ-M1) having +7 
dBm of LO drive; the second value is for 
a Class 2 mixer (WJ-M9BC) having +17 
dBm of LO drive; and the third value 15. 
for a Class 3 mixer (WJ-M9E) having +27 
dBm of LO drive. These classes of mixers 
are discussed more fully later in this 
Tech-notes series. The top row in each 
box gives intermodulation suppression . 
for RF input power of 0 dBm; the bottom 
row gives intermodulation suppression 
for RF input power of - 10 dBm.Notice 
that the even-by-even intermodulation 
signals for which both m and n are even, 
are suppressed more than the odd-by- 
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Figure 2. Example of an intermodulation chart showing the power level of various 
intermodulation products relative to the IF output power. 


odd products. This is due to the circuit 
balance in double-balanced mixers. If 
diode match and mixer balance were 
perfect, only the odd-by-odd products 
would exit the I-port, and all other 
products would show infinite suppres- 
sion on the chart. Notice also that the 
two bottom rows for m = 0 implicitly 
give L-to-I isolation for various har- 
monics of fy , calculated as follows: 


L-to-I isolation (dB) = 

[LO drive level (dBm) 

- RF drive level (dBm)] 

+ [SSB conversion loss (dB)] 

+ [Suppression from Chart (dBc)] 


For example, for the Class 1 mixer with 
+7 dBm of LO drive, -10 dBm of RF drive 
and 6 dB of conversion loss, L-to-I 
isolation is: 


(+7 +10) 
+6+26=49 dB 


L-to-I isolation = 


L-to-I isolation determined this way 
takes into account RF input power as 
well as that of the LO, and so may yield 
different results than the guaranteed L- 
to-I isolation specification, which is 
normally measured without any RF 
input power. 


Intermodulation charts for a particular 
mixer reveal much about how it handles 
various input power levels. However, 
since intermodulation suppression is a 
function of many parameters, such as 
diode manufacturer and production lot, 
and mixer assembly and test, inter- 
modulation charts should only be used 
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to evaluate trends in intermodulation 
suppression, and not to specify it con- 
cretely. A more indepth discussion of 
this particular chart is given in the 
reference literature [3] 


Intercept Point 


Intercept point, measured in dBm, is a 
figure of merit for intermodulation 
product suppression. A high intercept 
point is desirable. Two types are 
commonly specified: input and output 
intercept point (IIP and OIP, respective- 
ly). Input intercept point is the level of 
input RF power at which the output 
power levels of the undesired inter- 
modulation products and IF products 
would be equal; that is, intercept each 
other if the mixer did not compress. This 
output power level is the output inter- 
cept point, and equals the input intercept 
point minus conversion loss. As input 
RF power increases, the mixer com- 
presses before the power level of the 
intermodulation products can increase to 
equal the IF output power. So, input and 
output intercept points are theoretical 
and are calculated by extrapolating the 
output power of the intermodulation 
and IF products past the 1-dB compres- 
sion point until they equal each other. A 
high intercept point is desirable because 
it means the mixer can handle more 
input RF power before causing un- 
desired products to rival the desired IF 
output product, and essentially means 
the mixer has a greater dynamic range. 
Dynamic range, 1-dB compression point, 
and intercept point are all interrelated, 
but Cheadle has shown that, in general, 


no dB-for-dB rule of thumb exists to 
easily correlate 1-dB compression point 
with intercept point [3]. 


The concept of intercept point can be 
applied to any intermodulation product; 
however, it normally refers to two-tone, 
third-order intermodulation products. If 
two input RF signals are incident at the 
mixer R-port, they cause the mixer to 
generate the following two-tone inter- 
modulation products: 


(+ m4 IR T m» fg») T ቫ. 


where, my =0, AO, 2. tn and n 
are integers and can assume any 
value.Two-tone,third-order intermodu- 
lation products have the following 
frequencies: 


(+2ғр, a ፎቃ JT fr. 
and 
(tfRy a 2%.) + Ir 


They are called third-order products 
because the coefficients of fp, and fr 

sum to equal 3. Notice that the order o 

intermodulation products refers only to 
coefficients of the RF inputs and does 
not include that of the LO. The order of 
the intermodulation product is impor- 
tant because a 1-dB change in the power 
level of each input RF signal causes the 
power level of each intermodulation 
product to change by an amount of dB 
equal to its order. A 1-dB change in pow- 
er of each of the two input RF signals 
causes the power level of each two-tone, 
third-order product to change by 3 dB. 


Input intercept point is normally 
associated with two-tone, third-order 
intermodulation products because the 
third-order product is closest in 
frequency to the desired IF output 
product of any two-tone intermodu- 
lation product. The even-order, two- tone 
intermodulation products that exit from 
double- and single-balanced mixers are 
suppressed far more than the odd-order 
products, due to mixer balance. Odd- 
order intermodulation products contain- 
ing even-order LO harmonies are sup- 
pressed in double-,but not in single- 
balanced mixers. Third-order two-tone 
products follow the (m4 + m») dB of 
output power to 1-dB-of-input-power 
rule much more closely than the other 
higher-order, two-tone intermodulation 
products. Two-tone intermodulation pro- 
ducts with orders greater than 7 are 
rarely a problem unless RF input power 
comes within a few dB of LO input 
power. 


To illustrate the use and importance of 
intercept point, consider Figure 3, which 
shows two input RF signals, two output 
IF signals, and two output two-tone 
intermodulation products, given the 
following input frequencies: fp, 410 
MHZ, ፎን = 400 MHz and ቫ = 100 MHz. 
Assume the desired received signal is 
fR}, and that fg» is an unwanted input 
signal. Desired signal fp, mixes with ቫ 
to yield 310 MHz and 510 MHz outputs, 
and fg5mixes with fj. to yield 300 and 
500 MHz outputs. Signals fg1 and fp» 
combine to intermodulate with the LO to 
produce outputs at 320 MHz, 520 MHz, 
290 MHz and 490 MHz. Higher-order 
single- and multiple- tone intermodula- 
tion products are also produced. Chang- 
ing input power levels of fp, and f 

affects the output power levels of the IF 
and intermodulation products different- 
ly. Initially, both fp, and fg» have -10 
dbm of input power, causing IF products 
to have -16 dBm of output power, 
assuming SSB conversion loss for this 


mixer is 6 dB. This input power level of 
-10dBm causes third-order products for 
this particular mixer to have -62 dBm of 
power, which 15 46 dBc; i.e., 46 dB down 
from the IF products. As input power for 
both fr, and fp» increases by 20 dB to 
become +10 dBm, the power level of 
both IF products increases by 20 dB to 
become +4 dBm. 


The two, third-order intermodulation 
products, however, have increased by 60 
dB to have -2 dBm of power, giving a 
smaller intermodulation suppression of 
only 6 dBc, as compared to 46 dBc when 
RF input powers were both -10 dBm. 
This highlights a key point: to specify 
intermodulation suppression, both the 
suppression (in dBc) and the input RF 
power levels must be specified because 
intermodulation suppression varies as a 
function of input RF power. Further 
increasing both input power levels by 3 
dB brings them up to +13 dBm, causing 
a 3-dB increase in power for both IF 


DESIRED IF OUTPUT: (fg, +f) = 310, 510 MHz 

UNDESIRED IF OUTPUT: (fg, fL) = 300, 500 MHz 

INTERMOD OUTPUTS: (24ң|-ің,) + fL = 320, 520 MHz 
(21ң,-ің))<Ң = 290, 490 MHz 
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Figure 3. Relative power levels of input RF, output IF, and output intermodulation products as a 
function of frequency. 





products, bringing them each up to +7 
dBm. This 3-dB increase in RF input 
power causes a 9-dB increase in output 
power for the intermodulation products, 
bringing them up to +7 dBm also. The IF 
and intermodulation power levels are 
equal here, so +7 dBm is the output 
intercept point, and +13 dBm is the input 
intercept point, because this is the power 
level of both input RF tones that would 
cause IF and intermodulation products 
to have the same output power if the 
mixer did not compress. 


Intercept point is normally presented as 
shown in Figure 4. Input power is 
plotted along the horizontal axis, and 
output power is plotted along the 
vertical axis. Two lines are plotted: one 
relating IF output power to RF input 
power, and another relating intermodu- 
lation output power to RF input power. 
Two points on each line are required to 
plot them. Recall that for -10 dBm of 
input RF power, the IF output power is 
-16dBm, and intermodulation output 
power is -62 dBm. So, (-10, -16) is the 
first point for the IF line, and (-10, -62) is 
the first point for the intermodulation 
line. Also, recall that +10 dBm of input 
power causes the IF output power to be 
+4 dBm and intermodulation output 
power to be -2 dBm. So, (10, 4) is the 
second point on the IF line, and (10, -2) is 
the second point on the intermodulation 
line. The two lines can now be drawn. 
The point at which they intersect gives 
the input and output intercept points for 
the mixer at a particular set of input 
frequencies for a given LO power level 
and temperature. 


The reason why so much effort is spent 
extrapolating out the intercept point 
instead of simply specifying the desired 
suppression and input RF power levels 
is that intercept point assumes inter- 
modulation suppression to be zero dBc. 
This means that only one piece of 
information needs to be transferred 
between system designer and mixer 
manufacturer; namely, the input RF 
power level at which intermodulation 
suppression would be zero dBc, which is 
the input intercept point. So, instead of 
needing to specify two numbers, only 
one is necessary. This is the reason for 
using the intercept method. 


A simple formula exists for calculating 
input intercept point, given the level of 
intermodulation suppression, the order 
of the intermodulation, and the input RF 
power levels giving rise to this level of 


Suppression. 
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Intermodulation 
ПР = Suppression (dBc) 
(order - 1) 
+[input RF power (dBm)] 


For example, when each input tone has 
-10 dBm of power, the third-order, two- 
tone intermodulation suppression 

is 46 dBc. This gives: 


ПР (dBm) = 220 + (-10 dBm) 

= +13 dBm 
This agrees with the +13 dBm IIP 
determined graphically. 


Also, output and input intercept are 
related by the mixer conversion loss or 
gain (for active mixers): 

-mixer 
conversion 
loss (dB) 

OIP (dBm) = ПР (dBm) ог 
+mixer 
conversion 
gain (dB) 


SOME MANUFACTURERS 
OIP = +16 dBm 


POUT (dBm) 


Two more details need to be mentioned 
about intercept point. The first is that 
when determining intercept point, input 
RF power for each tone should be no 
greater than -20 dBm for Class 1 mixers, 
- 10 dBm for Class 2 mixers, and 0 dBm 
for Class 3 mixers [3]. 


If these RF input powers are exceeded, 
intermodulation output power as a 
function of input RF power deviates 
from the (m4 + m5 +...) dB output 
power to 1-dB-input-power rule, causing 
the wrong intercept point to be 
extrapolated. Secondly, one confusing 
aspect connected to intercept point is the 
way in which it is specified by different 
manufacturers. While most manufact- 
urers specify intercept point as explained 
in this discussion, some manufacturers, 
in order to be able to publish a 
seemingly high value for the intercept 
point of their mixers, have a different 
interpretation. Their technique is to 
specify input intercept point as the 


BOTH fg, AND fr, 


SOME MANUFACTURERS 
IIP = +16 dBm 


TRUE ИР = +13 dBm 


Figure 4. Output power of IF and intermodulation products as a function of input RF power. 
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power level at which the input RF and 
output intermodulation power levels are 
equal. Figures 3 and 4 show that if the 
input RF power level is increased from 
+13 dBm to +16 dBm, the power level of 
the intermodulation products theoreti- 
cally increases 9 dB, to become +16 dBm 
also. Some mixer manufacturers would 
specify +16 dBm as the input intercept 
point for this mixer, allowing the 
customer to think he or she is buying a 
better mixer than an identical one 
specified correctly at +13 dBm. This 
method generates a value for input 
intercept point that is higher by half the 
mixer conversion loss than the true input 
intercept point. It also generates values 
for input and output intercept points 
that are equal. 


When specifying intercept point for a 
mixer, it is advisable to: 


1. Distinguish between input and out- 
put intercept point. 

2. Specify the order-of the intermodu- 
lation product, and number of input 
tones it has. 

3. When measuring two-tone, third- 
order intercept point, keep both RF 
input power levels no greater than: 
(a) - 20 dBm for a Class 1 mixer(b)-10 
dBm for a Class 2 mixer (c) 0 dBm for 
a Class 3 mixer 

4. Check that input IP and output IP are 
not equal; if they are, the input IP 
value given is misleadingly higher 
than the correct one by half the mixer 
conversion loss. 

5. Specify individual test frequencies 
instead of a test bandwidth, and 
specify all input power levels because 
intercept point changes as a function 
of frequency and input power. 


SSB Noise Figure 


Mixer SSB noise figure is measured in 
dB, and is the amount of noise added by 
the mixer to the converted signal plus 
the SSB conversion loss. Noise figure is 
the difference in dB between the input 
RF signal-to-noise ratio and the output 
IF signal-to-noise ratio (IF power out 
includes either the up- or down-convert- 
ed IF product). 


SSB NF (dB) = 10 log (3) , 
Noise PWR In 


— IE PWR Out- 


-10 log 
Noise PWR Out 


= [RF Power In (dBm) 
- IF Power Out (dBm) 
+ [Noise Power Out (dBm) 
- Noise Power In (dBm)] 


SSB NF (dB) = [SSB Conversion Loss (4) 
(dB)] + [Output-to-Input 
Noise Ratio (dB)] 


Like SSB conversion loss, SSB noise 
figure is normally specified instead of 
DSB (Double Sideband) noise figure, 


because the mixing process produces 


both up- and down-converted IF pro- 
ducts, and normally only one of these 
products is desired, so the other product 
is discarded. This causes half the input 
power to be lost, making the SSB noise 
figure 3 dB higher than the DSB noise 
figure. This is why IF output power in 
Equation (3) includes either the up- or 
down-converted IF product, and not 
both. Simply adding 3 dB to the DSB 
noise figure assumes that the mixer 
generates both sidebands with equal 
conversion loss. This assumption is 
routinely made in specifying mixer SSB 
noise figure because DSB noise figure is 
sometimes easier to measure. 


Additive noise has three main 
components: Johnson (thermal), shot, 


and flicker noise. Johnson noise is ° 


generated by Brownian motion of 
electrons in the series bulk resistance of 
the diode, causing random voltage 
fluctuations to appear across it. As diode 
temperature increases, the electrons 
move faster and over a longer distance, 
increasing the amplitude of the noise 
power generated. Another source of 
noise is the shot effect. This noise 
contribution is generated by random 
fluctuations in diode current. Both shot 
and thermal noise are generated ran- 
domly, and produce relatively constant 
noise power (white noise) over a given 
bandwidth. When calculating the 
amount of noise added by these two 
sources, it is important to specify the 
bandwidth over which the noise power 
is measured, since the noise power is 
proportional to bandwidth. Flicker noise 
is also generated in diodes. Its rms 
power is proportional to 1/frequency, so 


it becomes appreciable at lower frequen- 
cies. All W-J mixer diodes are normally 
sorted for noise figure in the GHz 
frequency range to determine the 
amount of shot and thermal noise they 
generate. When diodes are operated at 
much below 400 kHz, flicker noise may 
become a problem. Diodes for the WJ- 
МІК, WJ-M40, and other mixers are 
sorted for flicker noise. Thermal, shot, 
and flicker noise are always generated, 
and combine with SSB conversion loss to 
yield the overall mixer SSB noise figure. 
The SSB noise figure is usually about 0.5 
dB higher than SSB conversion loss. 


This discussion has presented the basics 
of mixer characteristics and perfor- 
mance. Part 2 of this Tech-notes series 
will go on to discuss mixer theory. 
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Mixers: Part 2 


Theory and Technology 


Author: Bert C. Henderson 


This article presents the practical aspects 
of mixer theory and technology. It dis- 
cusses mixer circuits, the mixing process, 
baluns, diodes, and one W-J mixer 
design. An understanding of the 
material in parts 1 and 2 of this Tech- 
notes series will provide the foundation 
necessary to discuss and specify mixers. 


Mixer Circuits 


There are basically four types of mixer 
circuits: single-ended (SE), single- 
balanced (SB), double-balanced (DB), 
and double double-balanced (DDB). 
Each has its own set of performance 
tradeoffs that must be considered to 
optimize system performance. 


Single-ended mixers are the simplest 
type, since they use only one diode. 
Figure 1 shows that the L-, R- and I- 
ports are electrically the same, being 
only separated by filters that provide 
interport isolation. The bandwidths of 
the filters must not overlap if high 
isolation is required. Part 1 of this Tech- 
notes series outlined some of the 
important benefits of having good 
interport isolation. In addition, good 
isolation in SE mixers forces the LO and 
input RF currents into the diode, and the 
IF current out the I-port. All the possible 
intermodulation products ክክ exit the 
I-port of SE mixers. 

+m 


flm,n = fR +. 


(1) 
mneui1233... 


Coefficients m and n are integers and 





Figure 1. Single-ended mixer. 


476 


can assume any value. SE mixers can 
operate with very low LO power 
because only one diode is used. This is 
beneficial in systems that can deliver 
only a small LO power level. Low LO 
power. however, also means a small 
dynamic range because the 1-dB 
compression point, which is usually 
taken to be the top of the dynamic range, 
is typically 5 to 10 dB below the LO 
power level. If a greater dynamic range 
is required, two or more diodes can be 
placed in series to allow for more LO 
power. Other solutions for allowing 
more LO power to bias the diode are 
presented later in the section on Classes 
of Mixers. If the system is narrow-band 
and does not require great dynamic 
range, good IM suppression, and high 
isolation, an SE mixer may be the best 
choice, since it can be very inexpensive if 
the filter arrangements are simple. 
However, if a more broadband mixer 
that has better IM suppression is 
required, a balanced mixer is the better 
choice. 


Single-balanced mixers are composed of 
two single-ended mixers (see Figure 2). 
Figure 3 shows two of the forms that SB 
mixers can take. The L-port balun 
balances the diodes and interfaces them 
with the unbalanced LO input. The most 
important characteristic about a balun is 
its ability to maintain phase angles with 
respect to ground, of +90° at B, * F90°at 
D, and 0? at C (if it has a center tap). 
When these angles are maintained, the 
balun is said to be well-balanced. Inser- 
tion loss, and output-to-input impedance 
ratios of baluns are also important. Many 
versions exist, some of which are 
discussed later. 


Single-balanced mixers have good L- to-I 
and L-to-R isolation due to the balance 
of the balun and diode match. If the i-v 
(current-voltage) curves match with each 





Figure 2. Single-balanced mixer is . 
composed of two single-ended mixers 


other, and the parasitic reactances of all 
the diodes match, the diodes form a 
voltage divider, causing a virtual ground 
to appear at the junction between 131 and 
D2 in Figure 3. A virtual ground is a 


node having a 0? phase angle with 


respect to ground. The effect of the 
virtual ground is to null out the LO 
voltage to keep it from appearing at 
the R- and I-ports, thus isolating the L- 
port from the R- and I-ports. This is a 
broadband means of causing isolation, 
because balun balance and diode match 
are inherently less susceptible to fre- 
quency change than are filters. Actual 
baluns are never perfectly balanced, and 
actual diodes are never perfectly matched, 
so a finite amount of LO power becomes 
incident at the R- and I-port filters. 


RF current in Figure 3 flows from 
cathode to anode in D2. A forward 
biased diode can be modeled as a switch 
that is either open or closed: a closed 
switch allows current flow in both direc- 
tions. If the RF current through D2 is 
much smaller than the LO current 
biasing it on, D2 will appear to the RF 
current as a closed switch. The small- 
signal RF current flowing in D2 cancels a 
small part of the large-signal LO current, 
shifting the average operating point of 
D2 to a lower voltage. Similarly, the RF 
current flowing in D1 adds to the LO 
current, causing the average operating 
point of DI to have a higher voltage. This 
is illustrated in Figure 4. If the RF and 
LO amplitudes are different by less than 
about 10 dB, alternate cycles of the RF 
signal cause one diode to almost 
completely bias off, and the other diode 
to bias on even harder, causing the mixer 
to become unbalanced, degrading 
isolation and IM suppression. Conver- 
sion loss degrades as well because the IF 
and RF current paths have higher time- 
averaged impedances due to the diodes 
biasing off on alternate RF cycles. Also, 


Figure 3. Two versions of a single-balanced mixer. 





the diodes are forced to operate in the 
very nonlinear region of their i-v curve, 
increasing the potential for two-tone IM 
products to appear, should a second RF 
signal be incident at the R-port. R-to-L 
isolation in SB mixers is caused by the 
RF currents from Dl and D2 cancelling 
each other in the L-port balun. Recall that 
SB mixers also have good L-to-R isolation 
due to mixer balance. In general, such 
reciprocity (good L-to-R isolation and 
good R- to-L isolation) holds for interport 
isolation caused by mixer balance, but not 
necessarily for isolation resulting from 
filters, as R-to-I and I-to-R isolation is in 
SB mixers. Removal of the R-port filter 
degrades I-to-R isolation without 
affecting R-to-I isolation, because the I- 


port filter keeps RF current from exiting. 


through the Il-port. 


Besides having better L- to-R and L-to-I 
isolation than SE mixers, SB mixers have 
better IM suppression. Half the possible 
IM products exiting the I- port are 
suppressed because those with even 
harmonics of the RF are cancelled due to 
circuit balance and diode match: Of 
course, cancellation is never perfect, so IM 
products with even harmonics Of fp do 
appear, but they are suppressed. Single- 
balanced mixers have twice as many 
diodes as SE mixers, so they require more 
LO power. More diodes allow SB mixers 
to have better IM suppression and 





(A) 


isolation than SE mixers with the same 
amount of input RF power, because the 


RF voltage is dispersed across two diodes ` 
instead of one, thus causing half the -> 
deviation from average diode operating ` 


point than that of an SE mixer. 


If the system requires suppression of IM 
products with even harmonics of fp, high 
L-to-R and L-to-I isosation over a broad 
bandwidth, and non-overlapping R- and 
I-port band widths, an SB mixer is a better 
choice than an SE mixer. If the filter 
arrangements are simple, and the diodes 


are inexpensive, an SB mixer can be vey. : 


cost effective. 


Double-balanced mixers are composed of 
two SB mixers. Figures 5 and 6 show that 


combining two SB mixers results in either 


a ring or a star (cross) DB mixer, 
depending on which type of SB mixers are 
used. DB mixers are so termed because 
they use two baluns, whereas SB mixers 
use only one. L-to-R and L-to-I isolation in 
DB mixers is achieved in the same way as 
it is in SB mixers, except that the R-port 


‘balun causes the LO-generated voltage 


appearing at the R-port to equal the 
difference between the small voltages 
appearing at junctions Jj and J> in Figure 
5. Ideally, these small LO-generated 
voltages are nulled out as virtual grounds, 
but nonidealities in balun balance and 
diode match allow them to appear. The 


LO- generated voltage appearing at the I- | 


(B) 


Figure 4. The average operating point of ПІ (ል) is slightly | lowered and of D2 2 (В)! is slightly raised 
ру? RF input curren ip. 





port is the sum of the small voltages at J, 
and Jo. 


The I-port could be placed at the current 
return of the L-port balun instead of at the 
R-port balun (as shown in Figure 5), but 
L-to-I isolation would degrade for such 


-reasons as: diode match is not used to 


help isolate the L- and I-ports; the L-port 
is not balanced as well, due to the loss of 
its ground return; and the I-port is more 
susceptible to receiving LO power 
radiated from the L-port if the two are 
nearer to each other. 


R-to-I isolation in DB mixers is caused by 


the balance of the R-port balun. In both 


ring and star DB mixers, the I- port is a 


“virtual ground with respect to the R-port. 


input voltage. This. voltage nulling effect 


[5 mainly dependent on the balance of 


the R-port balun in ring mixers, whereas 


instar mixers, it may. also depend on the 


diode match if the I-port is taken to be 
the junction of the four diodes (as in 
Figure 6) and not the center tap of the R- 
port balun. 


Double-balanced mixers theoretically 
generate only one quarter of the possible 


IM products; these have odd Гр and odd 


fj, harmonies. The other IM products are 
suppressed, the degree of which is a 
function of balun balarice and diode 
match. Even-by-even IM products which 
have even fp and even fj; harmonics аге 
usually suppressed more than even-by-. 
odd, or odd-by-even products. 


LO power for DB mixers is typically 3 dB 
higher than that for SB mixers because 
DB mixers use twice as many diodes as 
SB mixers. Hence, the 1-dB compression 
point of a DB mixer is higher than that of 
an SB mixer, causing correspondingly 
greater dynamic range and IM 
suppression. 


Ring DB mixers using soft-dielectric 
(PTFE) [1] technology (as opposed to 
thin-film) are generally more popular 
than star DB mixers using the same 


. technology, because the state-of- the-art 


with soft-dielectric mixers is to use a ring 
quad, which has four Schottky-barrier 
diodes arranged in a ring. Ring quads 
have four leads, each of which is bonded 
to one of the four junctions between 
diodes. DB star mixers with ring quads 
use two quads, utilizing only half of 
each, and, hence, are less cost effective 
than ring mixers, which fully utilize one 
quad. Ring quads are quite small, being 
typically 0.100 to .045 inches square or in 
diameter [2]. Quads are preferred over 


477 





Figure 5. The two versions of a double-balanced mixer in (B) and (C) are formed in (A) by 
combining the two single-balanced mixers of Figure 3(B). 





Figure 6. The star double-balanced mixer (B) is formed in (A) by combining the two single-balanced 
| mixers of Figure 3(A). 


individual glass-encapsulated diodes be- 
cause parasitics in the latter limit the 
maximum operating frequency to about 5 
GHz, whereas ring quads have been success- 
fully operated at frequencies up to 26 GHz at 
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Watkins- Johnson Company, and show 
promise of going even higher in frequency. 
Individual beam-lead Schottky-barrier 
diodes do not have extreme parasitics, as do 
individual glass-encapsulated diodes. 


For most applications, double-balanced 
mixers, which are the industry standard, 
are usually by far the best choice over SB 
and SE mixers. However, an understanding 
of SB and SE mixers is important because 
they are the building blocks of which DB 
mixers are composed. The superior 
performance of DB mixers over SB mixers 
almost always far outweighs the minimal 
increase in price for the two extra diodes 
and balun. DB mixers have superior IM 
suppression and dynamic range, as well as 
low VSWR, low conversion loss, and low 
noise figure. These characteristics have been 
achieved over multiple-octave bandwidths. 


Ground return paths for RF and IF 
currents must be present іп any mixer. · 
The RF current retum in DB mixers exists 
due to the time-averaged conductance of 
the diodes, which is mainly controlled by 
the LO, but also by the input RF if its 
power level is close to that of the LO. RF 
current in the mixers of Figure 5 splits: 
half of it passes through D2 and D3 and 
half passes through D1 and D4 to 
complete the RF circuit. The IF currents 
leave junctions J5 and J4 to retum to 
ground through either the L-port balun 
center tap to ground as in Figure 5B, or 
through the quarter wave-length lines as 
in Figure 5C. IF ground retum currents 
usually pass through the mixer case; 
increasing conversion loss by as much as 
1 dB. Triple-balanced mixers, which have 
a balanced I-port, do not require IF 
currents to return to ground through the 
case, eliminating the effect of path losses 
through the case. 


Triple-balanced mixers are so termed 
because the I-port, as well as the L-and R- 
ports are balanced as shown in Figure 7. 
Twice the number of diodes are present 
in TB mixers as in DB mixers, so more LO 
power is required, and the RF voltage is 
dispersed across twice as many diodes. 
These factors increase dynamic range and 
IM suppression. LO power required is 
typically in the +10 dBm to +13 dBm 
range for TB mixers with medium-barrier 
Schottky-barrier diodes, but some TB 
mixers can handle as much as +24 dBm 
of LO power, allowing for very high 
intercept points for both single- and two- 
tone IM products, much greater dynamic 
range, and good operation as upconverters 
because the mixer can handle more input 
power before compressing. This is signi- 
ficant because amplification is less 
expensive at the lower frequency before 
the signal is upconverted. 


TB mixers are formed by combining two- 
star or two-ring DB mixers. A careful 


Figure 7. A DDB mixer is formed by combining two ring DB mixers (a) or two star DB mixers (B). 
(A) and (B) are the same circuit. 


study of Figure 7 reveals that these two 
methods yield identical circuits, sug- 
gesting that a duality exists between ring 
and star DB mixers. They are, in fact, 
electrically identical. 


Triple-balanced mixers usually offer 
greater dynamic range, better IM sup- 
pression and interport isolation, and 
broader I-port bandwidth than DB mixers. 
But, the disadvantages are the higher LO 
power requirement, and greater cost for 
the extra four diodes and the labor 
- necessary to match eight diodes instead of 
only four. 


Any of the three ports in SB, DB and TB 
mixers can be the R-, L- or I-port because 
these mixers are all composed of SE 
mixers, which have electrically identical L- 





, R- and I-ports (ignoring filters), which all 
appear in parallel across the SE diode. 


Port selection is largely based on 
frequency requirements for fr , fp and fy. 
Essentially, port usage is that which 
optimizes system performance. This is 
why even though the R-, L- and I-ports 
may be designated for a given mixer, the 
system sometimes performs better with 
reversed R- and L-ports. Care must be 
taken, however,when reversing R- and L- 
ports because L-to-I isolation is typically 
better than R-to-I isolation in most DB 
mixers. 


The Mixing Process 


Mixing can only be caused by devices 
which have current-voltage relationships 


that are non-linear or that change as a 
function of time (time-variant), or both [4]. 
Switches are time-variant because they 
form either a short or an open circuit as a 
function of time. Mixers require very fast 
switching (at the LO frequency), making 
mechanical switches  impractical. 
Schottky-barrier diodes are usually used 
in mixers as switches because of their low 
noise figure and fast switching speed [5]. 
Diodes are nonlinear, so both their time- 
variant and non-linear properties are used 
to cause mixing. 


Because diodes are nonlinear, they cause 
two or more signals applied simul- 
taneously across them to mix, producing 
single and multiple-tone IM products. 
Two voltages applied in series across a 
diode cause the current through it to 
contain the IF and higher- order IM 
products of the two voltage inputs. This is 
shown by expanding the exponential 
diode i-v relationship into a power series 
for a forward biased diode: 


(Vi *VR)VT 
Ip = Io e 


where: 


Vr and Ур are sinusoidal. 

Io is the reverse bias saturation 
current. 

Vr is the (q/NKT) term. 

Ip is the diode current. 


The n=0 term yields a dc current. The n=1 
term yields the fundamentals. 


The n=2 term yields the second harmonics 
of ከክ and fp, plus the up- and down- 
converted IF products. The n=3 term 
yields the fundamentals, the third 
harmonics of {ү and ір, and the 2f + fr 
and + fj +2fp intermodulation products. If 
all n terms were calculated, all the IF and 
higher-order intermodulation products 
would show up. Higher-order 
intermodulation products are caused by 
higher values of n, so they are severely 
attenuated by the term, 
1 

This agrees with empirical observation, 
because higher-order IM products are 
suppressed more than lowerorder ones are. 


Besides being caused by nonlinear 


.devices, mixing is caused by devices that 
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are time-variant. Switches are time- 
variant because their two possible states, 
open or closed, change over time. 
Figures 8 and 9 illustrate how switching 
causes LO and RF signals to multiply 
each other to generate IF and 
intermodulation products. 


Figure 8. Series switch controlled by VL gates 
Vg to produce VIF. 





When Vj. is high, ነ equals Ур, and 
when VL is low, Vip equals zero. The 
high and low states of Vy cause the 
switching waveform of the relay, Sj, to 
be опе and zero, respectively. Утр is the 
product Of Sņ and Vp: when Vj is high, 
VIF = (1) (Ур) = Ур and when Үү is 
low, VIE ፦ (0) ር (Ур) = 0. Since 5], is an 
odd square wave, it contains the odd 
harmonics of its base frequency, 
weighted by their individual Fourier 
coefficients. Ур апа Sj, have the same 
waveform, so their Fourier series are 
identical; however, their dimensions are 
different. All the harmonics Of {у in Sr 
multiply with Vp, generating 
intermodulation products containing 
odd harmonies Of fr, as illustrated by 
the following trigonometric identity: 


cos(n co, t) cos (cont) = 
: | 
z [соз(поәу + ооң) + 


| cos(nw, ” WrRr)t] 


where, 
51:2 1.) ን Ман 


Figure 10 shows a simplified SE mixer, 
which is the basic building block in 
balanced mixers. It is identical to Figure 
8 in that the large-signal Үү periodically 
switches the diode on and off to gate Vp, 
but different in that the diode passes 
through a very nonlinear conduction 
region between its fully-on and fully-off 
states. Ут, which controls diode 
conductance, Сі (analogous to Sy), 
causes current I; to flow through the 
diode. Ij. contains harmonics of ቨ due to 
the diode nonlinearity. Сү equals Ir 
divided by V1; hence, Gr. also contains 
harmonies of fj. These harmonics are 
especially prevalent in Сү if the level of 
Vi is high enough to make the diode 
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Figure 9. Waveforms Of Vp, Vi and Vj . 


clip, causing Ij, to approximate a 
squarewave. Ур, being a small signal, 
does not cause the diode to clip; hence, 
IM products, + mfp ЕҢ аге usually 
suppressed more than + fr + nfj,, where 
m and n are integers. Vp causes current 
IR to flow through the diode. Ip contains 
harmonics of fp because of diode non- 
linearity, and generates Vg across the 
diode series bulk and dynamic resistance. 
Since IR contains harmonics of fp, Ур 
does also. Vp and Сү are each expanded 
into a Fourier series to represent their 
respective harmonic content, as in 
equations 2 and 3. Multiplying the two ex- 
pansions produces a double Fourier series 
expansion for Ig, as shown in equation 4, 
that contains all the IM products 
generated when fL mixes with fp [6]. 





ep jnw Lt 
GLS È gne (2) 
n=- оо 
| po jmcomt 
Và» УХ vme (3) 
= – оо 
оо оо (еп cL ፥ጦሞሠጸ)! 
Це = 2 È En ሃጠ 6 
n=O m=0 (9) 


IF power, which is transferred from the 
mixer to the IF load by current, Цр 
contains these IM products. Multiple- 
tone IM products result when two or 


more input RF signals mix with the LO 
to produce the following frequencies: 


ТМ gt m4 fR] + m» fg, + fad E nf. 


Coefficients m and n are integers and 
can assume any value. The IM products, 
fry, are generated by two means: diode 
nonlinearity acting alone, and acting 
together with the diode switching 
property to remix products reflected 
back into the mixer. The multiple-tone 
IM products of most interest are the two- 
tone third-order ducts, fj m, are gener- 
ated by two products, f[M, and ካእብ- 
These are generated by the n-4 and n=6 
(as well as higher-order) terms of the 
power series expansion for diode current 


[7] 


Two-tone third-order IM products are 
also generated when the following IM 
products reflect back into the mixer to 
remix. This effect can change the inter- 
cept-point by as much as 3 dB or so. 


Single-Tone 


Two-Tone 
f = fR] $ fR] + ቫ. 


This method of generating multipletone 
IM products requires poor mismatch at 
the mixer ports, so its effect can be 
minimized by properly matching the 
ports. Operating the diodes in the more 


linear part of their current-voltage curve - 


by applying relatively high LO power and 
low input RF power will minimize 
multipletone IM products generated by 
diode nonlinearity. High-level mixers of 
the Class-2 and Class-3 variety require 
more LO power than Class-1 mixers, thus 
allowing for increased IM suppression. 


Classes of Mixers 


Various classes of mixers have been 


defined that require increased LO power ` 


levels and have superior IM suppression 
[8]. A normal DB mixer which has a 
single diode in each leg of the ring is a 
Class 1 mixer. Class 2, type-1 mixers 
have a second series diode in each leg of 
the ring, for a total of eight diodes. This 
type of ring is now available in a small 
package, similar to ring quads, and is 
called an octal. Class 2, type-2 mixers 
have an added series resistor in each leg. 
Class 3, type-1 mixers have a series diode in 
series with a shunt RC combination in each 
leg of the ring. Class 3, type-2 and type-3 
mixers are identical toClass 3, type-1 mixers 
except that they have two series diodes or 
two shunt diodes, respectively, in place of 
the single diode in the type-1 mixer. These 
classes are outlined in Table 1. Class 4 
mixers have a network of hybrids that 


drive two sets of diodes, and two resistors | 


that absorb certain IM products [9]. Adding 
more elements to the ring allows more 
input RF power to be applied to the mixer 
before the average operating points of the 
diodes in adjacent legs change enough to 
significantly unbalance the mixer, and also 
enter the more nonlinear region of the 
diode i-v curve. Such unbalancing 
degrades cancellation of IM products with 
even Ң or fp harmonies. IM products with 
odd fp and odd fj; harmonies theoretically 
are not affected by mixer balance. When 
unbalancing occurs, conversion loss 
increases because power that would 
otherwise help generate IF products, 
instead partially contributes to help 
generate the IM products that begin to 
appear. This, combined with the higher 
time averaged impedance in the IF and RF 
current paths, and generation of heat, cause 
conversion compression as input RF power 
increases. | 


Class-2 mixers have better IM suppression 
than Class-1 mixers because input RF 
voltage is dispersed across twice as many 
elements. Class-3 mixers, in turn, have 
better IM suppression than Class-2 mixers 
because the shunt RC combination self- 
biases the diode by charging up during the 
positive LO cycle and discharging slowly 
enough to keep input RF power from 


MIXER CLASS 


Class 1 

Class 2, fupe 1 
Class 2, Type 2 
Class 3, Type 1 
Class 3, Type 2 


Class 3, Type 3 


CIRCUIT ( 


— 


—> 
---ላለለ፦ዙ--- 


LO POWER FOR DB MIXERS 
dBm) 

+7 to +13 

+13 to +24 

+13 to +24 

+20 to +30 


+20 to +30 


+20 to +30 


Table 1. The various classes of mixers with their approximate LO power ranges. 


dominating the operating point when LO 
voltage goes through its zero crossing. 
Conversion-loss in Class-3 mixers does not 
significantly increase due to the extra RC 
combination because the capacitor skirts RF 


‚ current around the resistor. 


Baluns 


Balanced mixers are composed of baluns 
and diodes. The balun balances the diodes 
and interfaces them with the unbalanced 


system. It also matches system and diode ` 


impedance, and helps provide interport 
isolation. If the balun is at the L-port, it 
must provide the IF current return path to 
ground. Currents in the two balanced leads 
of a balun are 180? apart in phase and +90° 
and ፋ 90" out of phase with respect to 
ground. 


Baluns are also used for applications other 
than mixers; in fact, many baluns used in 
mixers were borrowed from antenna 
applications [101]. Much has been written 
about baluns, and many clever versions 
have been developed [111], [12]. Mixers can 
be constructed using any type of balun, but 
certain ones are consistently used in most 
mixer designs. Most balun circuits can be 
realized using various technologies such as: 
waveguide, thin-film and softdielectric MIC 
(microwave integrated circuit), coaxial 
cable, or bifilar and core. These technologies 
are generally associated with specific 
frequency ranges [13]. Generally, MIC and 
waveguide baluns are used in the 0.5- to 
100-GHz frequency range, coaxial and 
bifilar baluns are used in the dc to 8-GHz 
frequency range, and bifilar- core baluns are 
used in the dc to 4- GHz frequency range. 

Figure 11 shows a center-tapped trans- 
former which is used in virtually all dc to 4- 





GHz balanced mixers. Broadband trans- 
formers of this type, having very good 
balance and various impedance ratios, are 
realized using bi-, tri- and quad-filar 
transmission lines wrapped around various 
shapes and types of ferrite cores [14]. The 
centertap-to-ground allows for good 
balance over a fairly broad bandwidth. 
The frequency dependence of the core 
permeability limits the bandwidth over 
which the balun is well balanced because 
electrical lengths of the windings change 
as frequency changes, causing a corres- 
ponding change in phase. Conversion loss 
in mixers using these baluns is typically 
6.5 dB to 8 dB. Figure 11 is also used to 
represent baluns, as depicted in most 
mixer schematics, even though they may 
be realized completely differently than this 
figure suggests. 


The balun in Figure 12, using a trans- 
mission line and quarter-wave line to 
ground, has been realized using thin film 
technology in the so-called coplanar balun 
of the WJ-M31, and other microwave 
mixers. When L is a quarter wavelength 
long, points В and D are +90’ and 490°, 
respectively, out of phase with respect to 
ground. A fairly broadband balun can be 
realized by adjusting the lengths of L and 
the quarter-wave line so that they are a 
quarter-wave long at different frequencies. 
The impedance ratio of this balun is 1:1. 
When this balun is used on the L-port of a 
DB mixer, the quarter-wave line to ground 
provides the ground return path for the IF 
current. 


Another version using transmission lines 
is shown in Figure 13. It is used in the WJ- 
M40 and other mixers. Node C is used as 
the I-port in these mixers. 
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Figure 11. Transformer with a grounded 
center tap is a balun. 


Figure 14 shows another transmission 
line balun that uses a shorting transformer 
(Ij and I5) to provide the ground retum 
path for IF current. This balun, which is 
used in the WJ-MIK, and other mixers, is 
usually realized using two lengths of 
bifilar: one for L, and one for 11 and 12. 


Ig and Ip do not short to ground | 


through I4 and 1» because 18 and Ip 
force equal currents through 11 and 12 
that oppose each other if 11 and 12 are 
long, compared to the wavelength in 
use. When 11 and 12 are too short, Ip and 
Ip do short to ground; this limits the low 
frequency end of the balun bandwidth. 
The high frequency limit is determined 
by the series inductance of bifilar L. 


Diodes 


Almost all mixers currently available use 
Schottky-barrier diodes to cause mixing. 
Other devices, such as transistors and 
FETs, have been used in active mixers 
[151, [16] that provide conversion gain 
and high interceptpoint; but, these mixers 
have high NF (noise figure), and are 
expensive, especially if GaAs FETS are 
used. Schottky-barrier diodes are 
relatively inexpensive, have low NF, and 
can be operated up to millimeter-wave 
frequencies [3], [5]. They usually require 
no dc power supply for normal operation 
because LO power is sufficient to switch 
them on and off. 


The forward-biased properties of 
Schottky-barrier diodes are controlled by 


majority carriers, so these diodes can be. 


Figure 12. Transmission line with quarter- 
wave line to ground is a balun. 
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Figure 13. Transmission line balun. 


switched quickly because minority carrier 


storage effects are not present. When the 
forward voltage drops to zero, the current 
stops almost instantly, and the reverse 
voltage can be established in a few 
picoseconds [2], [5]. - 


Schottky-barrier quads are made by 
bonding four diodes arranged in a ring 
onto a. ceramic, fiberglass, or plastic 
substrate. A monolithic ring quad is 
preferred over one with individual diodes 
because the diodes in the monolithic quad 
match each other and track together over 
temperature much better than individual 
diodes. Rings with eight (octal) and 
twelve (duo-decca) diodes have recently 
become available for high-level mixer 
applications. 


GaAs Schottky-barrier diodes typically 
have cutoff frequencies in the 400- to 1000- 
GHz frequency range, whereas silicon 
diodes cutoff in the 80- to 200-GHz fre- 
quency range. GaAs diodes have higher 
forward voltage, Vç, resulting in a higher 
LO power requirement. They are more 
expensive than silicon diodes and have 
higher flicker noise. Уу for GaAs diodes 
with 1 mA of series current is typically .70 
volts, compared to .30 volts for a medium- 
barrier silicon diode. | 


In order to optimize the noise figure of 
Schottky-barrier diodes, the following LO 
power levels should be applied per diode 
[5]: 


Barrier LO Power Per Diode 
High . +3 dBm or more 
Medium -3 dBm to +3 dBm 
Low -3 dBm or less 


The WJ-M1K mixer, which is a field- 
proven leader with low conversion loss 
and superior IM suppression, uses the 
balun in Figure 14 to interface the L-port 
with the diodes. The R-port balun is the 





same as that in Figure 13, with the I-port 
connected to node C. This is a Class 2, 
type-1 mixer, designed specifically for 
suppression of IM products. 


Analysis of Intermodulation Products - 


The IM products present in the IF output 
of an SE mixer are derived by using 
Equation (4). When SE mixers are 
combined to form a balanced mixer, 
some of these IM products are 
eliminated through cancellation. This is 
illustrated in the following analyses for 
SB, DB, and TB mixers. The analysis 
procedure used assumes diode 
conductance, Gy , is composed exclusive- 
ly by harmonics of large-signal VL; 
because Vg is a small-signal voltage, its 
effect on diode conductance can be 
ignored. It also assumes the diodes are 
identical, and the baluns are perfectly 
balanced. Diode currents 11 and i» in the 
SB mixer of Figure 3A combine to give IF 
current, 1ኙ 


oo co (+ š ) 
jp e$» XoyQpe CLO AR t= K 
n=O ጠ=0 


12 = K ፀጥ" = K(-1)™ 


Ip “11-12 = К[1-(-1)"] 


The et]? term in 12, which equals 
(-1)™, is present because Ip opposes ip. 


K represents the double Fourier series, 
the coefficients of which give the relative 
amplitudes of the IM products. Since the 
goal is to determine which IM products 
exit the I-port and not their relative 


Figure 14. Shorting transformer balun. 





amplitudes, the double Fourier series is 
dropped. This allows for quick deter- 
mination of which IM products will exit 
the I-port of a given mixer circuit, 
because the cumbersome Fourier series 
expansions need not be written. 


When m is even (m = 0, 2, 4....) ЦЕ = 0; 
when m is odd (m =1, 3, 5,...) 1 = 0, 
showing that IM products containing 
even harmonics of fp are suppressed in 
SB mixers and that all others exit the I- 
port. 


Analysis of the ring DB mixer in Figure 
5 is similar. Diode currents ij, io, ig and 
14 combine to produce IF current, Пр. 
Current іу has the (-) term because it 
opposes IR; із opposes Ip, and ід 


opposes both Ij and Ip. 
 ካ=ጀር1)ሞ 
in K 
1 = ኗ(-1)ኞ 
i 47 K(-1 jm 


lp = iy ¬ 12 + 13 ” ig 
= ፳[(-1)” - 1 + (-1)" - (-1)”"] 
= K[C1)" - 1] [1 - (-1)”] 


у = 0 if either n or m are even, so only 
the IM products with odd ካ and odd fp 
harmonics exit the I-port. 


The star DB mixer in Figure 6 has the 
same ГЕ output as the ring DB mixer just 
analyzed. Its Ip output current is 


calculated as follows: 


ПЕ = іу - ig + i3 - ig 
= K[(-1)" - 1] [(-=1)™ - 1] 


Again, the odd-by-odd IM products are 
the only ones exiting the I-port. 

The two TB mixers in Figure 7 are identi- 
cal circuits. An analysis of both versions 
shows that only the odd-by- odd IM pro- 
ducts exit the I-port. 


1 = i -i2 + i6 -i5 = i7 - ig + ig - ig 
= እ[ር1)  - 1] [CDm -1] 


Knowledge of which IM products exit the 
R- and L-ports is often required. Current 
leaving the R-port of the ring DB mixer 
in Figure 5 is IgG 

Ip =ቭ-ቭ 
Sout Z кулуш л] 


IM products with odd fp and even fy 
harmonics exit the R-port. Current Ij out 
contains the IM products exiting the L- 
port: 
IL = i4 ” 11 
ous K CDmICDn - 1] 


IM products with even fp and odd ባካ. 
harmonics exit the L-port. A similar 
analysis of currents leaving the R- and L- 
ports of the TB mixer of Figure 7 shows 
that the odd fp by even Ң ІМ products 
exit the R-port; the even fp by odd f, ІМ 
products exit the L-port. R- and L-ports 
must be well-matched to the system in 
order to keep these products from 


reflecting back into the mixer to remix 
and produce further IM products. 


. Attenuators on the mixer ports enhance 


matching by attenuating unwanted 
products, thus lessening their effects on 
adjacent system components. 


Harmonic mixers, as shown in Figure 15, 
use the second harmonic of the LO to 
generate the desired IF signal. 


Ipp- i T 12 - 13 + 14 
= K [-(-1)™+ 1 - (-1 + (-1)ኾ] 
= K [1- -1)m] [1 + (-1)] 


IF output occurs for IM products having 
odd fr and even fp, harmonics, which 
include the desired + 28 + fp products. 
Harmonic mixing allows the LO to 
operate with half the normally required 
frequency. These mixers have higher 
conversion loss and a more unstable IF 
output because frequency drift in the LO 
is doubled. 


Conclusion 


This Tech-notes series has presented the 
basics of mixer characteristics, perfor- 


| mance, theory, and technology: Part 1 


discussed SSB conversion loss, VSWR, 
isolation, dynamic range, IM products, 
intercept point and SSB noise figure. Part 
2 discussed mixer circuits, the mixing 
process, classes of mixers, baluns, diodes 
and one example of how baluns and 
diodes are combined to form a mixer. 
This foundational material should pro- 
vide a good basis for the understanding. 
of mixers. 


Figure 15. Harmonic mixer. 
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PASSIVE COMPONENTS 


Selecting Mixers for Best 
Intermod Performance 


(Part 1) 


Author: Dan Cheadle 


Single-tone intermodulation is considered under various input 
conditions for double-balanced mixers. It’s important to select 
the mixer with the highest isolation over the frequency range of 


interest. 


This is the first of a two-part article that 
compares the three general classes of double- 
balanced mixers. Part П will cover third- 
order two- tone intermods for various LO 
drives and rf inputs. The pitfalls in using the 
intercept method in evaluating inter- 
modulation will also be discussed. 


The choice, among the many types of 
double-balanced mixers, not only 
depends on cost, size, reliability and 
dynamic range, but also on an ability to 
suppress unwanted distortion products 
resulting from the non-linear charac- 
teristics of the mixer diode. Here’s a 
tutorial discussion on the design of 
mixers and ways to evaluate them. Two 
types of distortion are considered-single- 
tone or harmonic intermodulation, and 
multiple or two-tone intermodulation. 
Harmonic intermod charts are used as a 
guide for choosing frequencies and 
predicting distortion product levels. 


Mixer Types and Classes 


Mixers are placed into three general 
classes depending on the mixer’s signal 
level handling ability. Most commer- 
cially-available double-balanced mixers 
are low-level (Class I) types. Low-level 
means the total combined input signal 
power is below -10 dBm. High level 
mixers are generally above this input 
threshold. 
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Class I mixers have 1 dB conversion 
compression points typically in the 
region of 0 dBm to +5 dBm with a nomi- 
nal LO drive level of +7 dBm. Such 
mixers typically have one diode in each 
leg of the diode ring, but otherwise are 
similar in circuit configuration to Class II 
mixers, Fig. 1. 


LO PORT ርጋ RF PORT 
Y kS 


1. A Class Il, Type 1 mixer has two diodes in 

each leg. The 1 db compression point occurs 

from + 8 to + 12 dBm with nominal LO drives 
from + 13 to +20 dBm. 


CLASS | MIXER CLASS 11 MIXER 
(TYPE 2) 
CLASS 11 MIXER 


(TYPE 1) 
CLASS ПІ MIXER 


2. The various classes of mixers have 
different elements in their legs. A Class Il, 
Type 2 mixer incorporates a precision series 
resistive element. Class ||| mixers offer best 
performance in suppressing higher-order 
intermods. 


High-level Class II mixers have 1-dB 
compression points at + 8 to + 12 በ Bm 
and nominal LO drive levels from + 13 
to +20 dBm. They are capable of 
handling two 0 dBm signals without 
conversion compression. Of the two 
Class II type mixers commercially 
available, Type 1 is least expensive and 
most common. It uses two diodes in each 
leg, Fig. 1. This mixer operates with a 
nominal LO drive of +13 dBm, but will 
generally give improved single-tone and 
two-tone IM suppression with a +17 
dBm LO drive. 


The Class II, Type 2 mixer has a series 
precision resistor in each leg, Fig. 2, and 
typically a 0.5 dB greater conversion loss 
than Type 1. It has a better balanced ring 
because of the precision resistive 
elements and, therefore, offers lower dc 
offset voltage, higher isolation and better 
suppression of the single-tone IM 
products-all of which depend on mixer 
balance. These resistive elements in an 
intermediate-level mixer serve to hold a 
larger reverse bias on the pairs of diodes 
during any non-conducting half cycle. 
This allows a larger rf signal voltage to 
be applied before conversion compres- 
sion occurs. However, more LO power 
must be supplied to drive the diodes to 
the low dynamic resistance necessary for 
minimum conversion loss, 


A third mixer class (Class ІП) is the very 
high-level class with a 1 -dB compression 
point at +15 dBm or higher and nominal 
LO drive levels from +20 to +27 dBm. 
These are the most expensive and the 
best performing high-level mixers in 
suppressing higher-order, single-tone, 
and third-order two-tone intermodula- 
tion distortion. The capacitor in parallel 
with the series resistive element (Fig. 2) 
charge to an average dc voltage when 
the LO drive signal is impressed. This 
voltage acts to hold a reverse bias on the 
opposite diodes of the ring so that when 
the LO voltage passes through its zero 
voltage transition region, the diodes 
remain reverse biased. Thus, a larger rf 
signal must be applied to overcome this 
reverse bias and turn on the diodes 
which raise the mixer’s conversion 
compression point. The capacitor also 
acts as an rf bypass so rf-port signal 
power is not lost in the resistive ele- 
ments. The conversion loss of a Class ІШ 
mixer is a minimum and is typically only 
about 0.5 dB greater than for a Class 1 


type. 


The disadvantage of the Class III mixer 
is the additional complexity resulting in 


increased cost. Also, the thermal noise in 
the resistive elements can raise the mixer’s 
noise figure above its conversion loss. This 
thermal noise is worse at frequencies 
above 200 MHz and is generated 
principally in the resistive elements as a 
result of internal dissipation and 
environmental temperature. The Class III 
mixer is usually limited to those 
applications where the maximum 
operating temperature does not exceed 
+85°С. 


What Constitutes Distortion? 


Single-tone (harmonic-intermodulation) 
distortion results when one signal is 
present at the rf port. The desired mixing 
term is a single-tone intermodulation 
product resulting from a beating of the 
local oscillator with the rf input signal. 
Because the local oscillator and its 
harmonics mix with the rf input signal 
and its harmonics, higher-order distortion 
products also result, Table 1. 


Two-tone intermodulation occurs when 
two signals are applied to the mixer’s 
input port, and results in the mixing 
between these two signals and the LO, 
(Part II of this article discusses two-tone 


distortion in more detail). Often, the ` 


single-lone IM products in Table 1 are 
called "spurious responses". This is 
correct if one considers only mixer 
produced products other than the desired 
sum or difference frequencies. Two-tone 
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or multiple-tone IM distortion would also 


be correctly labeled "spurious responses" 
to the system. Confusion occurs when 
trying to distinguish between the 
products in Table 1 and two-tone distor- 
tion by referring to the former as 
"spurious responses"and the latter as "IM 
products", since both can correctly be 
called by either terminology. 


From Table 1 it is evident that for the 3 fp | 


row and higher fp products, the Class III 
mixer does a superior job of single-tone 
IM suppression. For the 2fp and fp row, 
there is no improvement by using a high- 
level mixer. The bottom row shows a 
definite degradation-in the suppression 
for both Class II and Class III mixers.The 
bottom row represents harmonics of fr ; 
and because the Ң signal level is higher in 
the high-level mixer, these harmonics are 
higher in magnitude. 


Theoretically, the пҒр product will 
decrease (n-1) dB for each dB the fp level 
is decreased relative to the desired {ү + fR 
output level. For example, the 3R 
products should decrease (3-1) dB or 2 dB 
for each dB that fp is decreased. This 
means the unshaded 3fp row should 
show 20 dB greater suppression than the 
shaded Зір row since the input level for 
the unshaded rows is 10 dB less than the 
shaded rows. 


The Class II and Class III mixers show 
about 20 dB improvement for the 10 dBm 


Table 1 | 
Single-Tone Intermodulation Distortion 


80>99>99 


input signal, but the Class I mixer is not 
consistent here. Because the 0 dBm rf 
input signal is large enough to cause a 
small amount of conversion compression 
in the Class I mixer, severe uncancelled 
odd fpr mixing occurs with odd f 
products. Theoretically, all odd fpr 
products (mixing with all odd fr. 
products) are not suppressed because of 
balance in a doublebalanced mixer, but 
such suppression is dependent on the 
level produced by the diodes. This is 
shown in Table I for the Class I mixer, 
where the 3fp products mixing with the 
odd & products, show about 10 to 20 dB 
less suppression than the 3fp products. 
mixing with the evenorder fj. products. 
The even fp products show about the 
same suppression when mixing with both 
the even and odd fj. products. If the mixer 
balance were perfect, these products 
would be completely cancelled by the 
double-balanced circuit. 


The odd fp products are the most 
predictable products in the charts. They 
typically vary less than +5 dB from unit to 
unit of the same model and, unless 
conversion compression has taken place, 
they decrease fairly well according to the 
rule where nfn will decrease (n-1) dB 
relative to the desired output for each dB 
that rf input level is decreased. The even 
harmonics of fp vary as much as + 15 dB 
from unit to unit of the same model; 
particularly for the 4fp and higher even- 
order fp rows. 


74 78299 032 99-99 63 78299 78-99-99 60 81-99 71 99-99 


86299 99 91299» 99 91-99 97 90» 99 99 842 99-99 93» 99 99 842 99» 99 8899 98 
>90>90>90 | >90>90>90 | 2590-90-90 | 2590-90-90 | >90>90>90 | >90>90>90 | >90>90>90 | 290-9029 


70 73 96 71 87>99 52 ያረ 95 77 68>99 46 66>99 75 85299 45 64 90 73 82299 


>90>90>90 | >90>90>90 | >90>90>90 | >90>90 90 87>90>90 | >90>90>90 | >90>90>90 | >90>90>9 


HARMONICS OF f, 


72 67 71 79 76 62 67 67 70 15 80 63 66 66 70 77 82 61 68 66 62 75 83 64 


73 15 83 74 84 75 10 15 79 71 86 80 64 74 80 69 87 77 64 74 82 69 84 79 


36 39 29 45 42 20 52 46 32 63 58 24 45 37 29 60 65 27 71 49 30 64 75 29° 
26 27 18 35 31 10 39 36 23 50 47 14 41 36 19 83 51 17 49 37 21 51 63 19 


2 3 5 


HARMONICS OF f 


39 39 35 13 11 11 45 50 42 22 16 19 ] 84 59 50 37 19 39 59 59 49 
35 39 34 40 46 42 24 14 18 45 62 49 28 19 37 49 53 49 


6 7 


fa መ 0 dBm A: (M1) B: 
0.2 - 500 MHz 

CLASS | MIXER 

LO = + 7 dBm 


(M1D/M9BC) C: 
0.5 – 500 MHz 
CLASS II 
(TYPE 2) 
LO = +17 dBm 


(M1E/M9E) 
10 -- 400 MHz 
CLASS || 
LO = +27 dBm 


fa @1 10 dBm 
fa = 49 MHz 
` f. = 50 MHz 
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3. Spectrum analyzer display shows intermodulation products for 
(a) Class І mixer, +7 dBm LO drive; (b) Class 11 mixer, with + 17 
dBm LO drive; and (c) Class Ill mixer with +27 dBm LO drive. 


Select the Right-Class Mixer  . IM products about 20 dB more than the mixers. Therefore, before ап intelligent 

Class I mixer, and the Class III mixer choice can be made on the class of mixer 
Displays of mixer performance for each reduces these products nearly 40 dB more — required, it is necessary to know what 
class, Fig. За, b, c, show 3fp and higher than with the Class I mixer. Ifthe displays products are present in the output 
order 3fp products of the three rf-port had included products from the bottom passband. In many critical applications, 
input signals mixing with the LO drive three rows of Table 1, there would not where 2fp products occur in the output, 
signal. The Class II mixer reduces the have been total improved product the Class II, type 2 mixer is the best choice. 
strongest suppression for the Class П and Class Ш If only 3fg and higher products are 
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present, a Class III Mixer will give the 
maximum suppression. If the output 
includes still lower order products, then 
the best answer, if possible, is to change 
the system frequencies to eliminate these 
relatively strong products. If this is not 
possible, then a Class I Mixer with the best 
isolation should be used. 


Table 2 shows the effects of increased LO 
drive level on single-tone IM suppression 
for 0.2-500 MHz Class 1, Class II, type 1, 
and Class II type 2 mixers. Note that for 
many of the 3fp products, the Class II type 
2 mixer has about 10 dB improvement 
over the Class II type 1 mixer. In general, 
for 3fp and higher fp products, 0.5 to 2 dB 
additional suppression can be obtained 
for each dB increase in LO drive. The 2% 
or fp rows generally show little change 
with increased LO drive and the bottom 
two rows typically shows a degradation in 
suppression. 


Choosing the Right Frequency Range 


What mixer should one use when the 
bands overlap significantly? As an exam- 
ple, consider operation near 50 MHz. One 
has a choice between a 0.05 to 200 MHz 
mixer and a 5 to 500 MHz mixer. The 
single-tone IM chart, Table 3, is based on 
50 MHz and provides data for three 
different printed-circuit model Class I 
mixers. The average suppression for the 
3fR row for the 0.05 to 200 MHz unit is 58 
dB with a + 7 dBm LO drive level. The 5 
to 500 MHz unit has an average suppres- 
sion of 62.3 dB on the 3fp row. This unit 
has better high frequency isolation due to 
less distributed capacities in the fewer 
turns required on the transformers. 


The effect of the distributed capacitance 
has been further reduced in the 2 to 500 
MHz mixer. This has been accomplished 
by using baluns on both the LO and rf 
ports. 


The balun tends to balance the voltage at 
the input to the transformer, thus causing 
more nearly equal current to flow in the 
distributed capacitance. This results in a 
better balanced output voltage from the 


* 


V 
e 2 
ቀሃ ж 
LO PORT © 
0 AGV, 
SS 
2.0. 


on 


RF PORT 


4. A balun on the LO and rf ports of a mixer gives а 
better balanced output voltage 
from the transformer to the diode ring and results 
in better IM suppression. 
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transformer to the diode ring. This mixer, 
with baluns, Fig. 4, gives an average sup- 
pression on the 3fp row of 67.5 dB, or 5 dB 
greater than without the baluns. 


Table 4 compares distortion products of a 
0.2 to 500 MHz Class I Mixer to those of 3 
to 1000 MHz Class I mixers at approxi- 
mately 300 MHz. Those products, which 
depend on mixer balance and which ex- 
clude only the odd ፎ mixing with the 
odd fp have better suppression in the 
higher frequency mixer because of the 
higher isolation. 


In summary, for the best IM suppression 
one should select the mixer with highest 
isolation for the frequency range of 
interest. 
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Table 5 


SINGLE-TONE INTERMODULATI ON DISTORTION 


CLASS | MIXERS 












FREQUENCY RANGE OF MIXERS 


(M6E) A: 5-500 MHz 
(M6F) 8: 2-500 MHz (with BALUNS 













Different Input Frequencies and Distor- 
tion Products 


Table 5 compares distortion products of 
two higher-frequency Class I mixers (that 
were included in Table 4) for 50 MHz and 
300 MHz input signals. The output signals 
for 300 MHz input fall between 10 and 50 
MHz on the center diagonal and are 
centered around 300 MHz on the two 
outside diagonals. Thus, all products are 
within the if-port frequency range. The 
even order fp products show typically 5- 
15 dB degradatiol at 300 MHz on most IM 
products that depend on mixer balance. 


Products that do not depend on mixer 
balance, (3fp by 3ካ and 5fp by 5ካ) 
showed improved suppression at 300 MHz. 


487 





This is not always the case, but typically 
. such products do not degrade appre- 
ciably at the higher frequencies. 


When necessary to specify distortion 
products, it should be done with 
reference to broadband 50-ohm systems 
since any other system is unique and 
must be exactly duplicated in each test 
setup right down to the length and type 
of line between the mixer ports and 
driving sources and loads (particularly 
the if-port). Part II will show how 
different if-port filters affect third order 
two-tone products. Also, it is advisable 
to specify a definite set of frequencies for 
each IM product considered, rather than 
a band of frequencies, so that exact 
correlation between the manufacturer 
and customer can be obtained. 
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Selecting Mixers for Best 
Intermod Performance 


(Part 2) 


Author: Daniel Cheadle 
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1. Spectrum of i-f and IM products for (a) 





SN EI 


Class I mixer,13 dBm LO drive, (b) Class II mixer, 20 dBm LO 


drive and (c) Class Ill mixer, 23 dBm LO drive, show the equal spacing infrequency between the unwanted 
products. Horizontal scale is 0.5 MHZ / div. (centered at 30 MHz) and the vertical scale is 10 db/ div. 


Third-order two-tone intermodulation is a function of LO drive 
and RF input levels. In evaluating IM, it's important the mixer is 


operating in a truly linear region. 


In many receiver applications, two input 
signals may enter a mixer and mix with 
the local oscillator signal to produce 
unwanted inband intermodulation 
products. 


These third-order two-tone products can 
be particularly troublesome in a receiver 
because they are separated from the 
desired output signals by the same 
amount as the two input signals. Because 
of this equally-spaced relationship, it is 
very difficult to provide adequate 
filtering to remove the products without 
affecting the desired outputs. 


Two methods that are used to reduce 
these two-tone products are: 


* [ncrease the LO drive for low input 
signals so the diodes operate only briefly 
in the highly non-linear transition 
region. 


* [ncrease the forward voltage drop in 
each diode leg. This is accomplished by 
placing additional diodes or resistive 
elements in each leg of the mixer ring 
and increasing the LO drive level. 


The Class III mixer gives the best 
suppression of IM products over wide rf 
input levels when LO drives of + 17 dBm 
or more are provided. However, the 
performance for each class of mixer and 
their relative merits should be carefully 


weighted before selecting any type. LO 
levels should also be carefully evaluated 
for their effect on other parameters. 


In addition to third-order two-tone 
product suppression, the tradeoffs 
between the 1 dB conversion compres- 
sion point and the intercept point (where 
second and third-order IM products 
occur) in the various mixer types should 
also be considered. Interestingly enough, 
achieving a high compression point is no 
guarantee that maximum two-tone 
suppression has been achieved in a 
double-balanced mixer. 


Suppressing Third-order Products 


Consider the spectrum of the three 
classes of mixers in Fig. 1. The two rf 
input signals fp, and fp», аге 0 dBm 
tones at 220 MHz and 220.5 MHz 
applied to the rf port of each of the 
mixers. The LO signal, fy, set at 250 
MHz, is driving each mixer at its 
maximum recommended LO drive level. 
The unwanted inband third-order two- 
tone modulation defined as (fpo - fp) 
+ fr. and (2561 --fpo)t fr, is shown in 
decreasing amounts for each mixer class. 


Fig. 1 (a) shows the third, fifth, and 
seventh-order products for a Class I 
mixer. With 7 dB additional LO power, 
the Class II mixer, Fig. 1 (b) provides 
about 20 dB of increased suppression 


over the Class I mixer on the third order 
product. And with 10 dB more LO 
power, the Class III mixer, Fig. 2 (c) 
provides about 40 db of increased 
suppression on the third-order product. 
This additional suppression on the high 
level signal can be used to reduce 
distortion in receivers with large input 
signal levels and in multi-channel 
communication equipment. It is also 
very useful in spectrum analyzer i-f 
sections where a large dynamic range is 
required. 


Determining the Intercept Point 


The intercept point used widely to 
predict the second and third-order 
distortion suppression іп linear 
amplifiers is being increasingly applied 
as a specification for double-balanced 
mixers. It is defined as the intersection of 
the desired output curve and the curve 
of the distortion product of interest. The 
third-order two- tone curves in Fig. 2 for 
a Class I and Class Ш mixer show a 3:1 
slope on an absolute log-log scale inter 
desired output curve which has a 1:1 
slope. Their relative slope is then 2:1 
which results in the 2 for 1 rule i.e., for 
each dB the input is reduced, the third 
order two-tone will be reduced 2 dB 
relative output. 


For example, if the input level is reduced 


10 dB, the additional suppression below 
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Output Level dBm 


Input Intercept pt. 
Class | Mixer 





Input Signal Level Each Tone dBm 


2. Third-order two-tone modulation curves may be used to define the 
intercept point of mixers. It demonstrates the 2 dB for 1 dB rule, that is for 
each GB the input is reduced, the third-order two-tone will be reduced 2 dB 


relative to the desired output. 


the desired output would increase by 20 
dB. This rule holds only over the linear 
region of the third-order slope. 


Instead of actually extrapolating the linear 
portion of the two-tone curve as in Fig. 2, a 
simpler method is to take the relative 
suppression (using the test setup of Fig. 3) 
divide by two and algebraically add the 
input level to this. For example, using this 
rule on the -20 dBm inputs for the Class I 
mixer in Fig. 4 yields 62/2 -20 = + 11 dBm 
as in the input intercept point. This is the 
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3. Test setup for measuring relative two-tone IM vs. rf input level shows test instruments used. 
Comparable manufacturers' test equipment works equally as well, For the test results shown in Fig. 4, LO 
frequency is 113 MHz and fp, and fg» is 43 and 63 MHz. The S-band mixer tested operates at a fg of 32 

GHz and an LO frequency of 3.36 GHz at + 1 7 dBm. 
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4. A comparison of relative third-order two-tone intermodulation products 
show non-linearities occurring for Class I and II mixers at - 18 dBm but not for 
the Class III mixer even at 0 dBm. The S-band Class II mixer shows a slight non- 


linearity at the signal levels increase above -16 dBm. 


true intercept point for this Class I mixer 
since the 20 dBm inputs is in the linear 
region. (Note that Fig. 2 verifies this + 11 
dBm value). 


However if the rule is used at the - 10 dBm 


input levels on the Class I mixer, the result 


is 54/2 - 10 = +17 dBm which is 6 dB 
higher than the true intercept point. The 
interesting fact here is that - 10 dBm is 
usually the most popular level for 
measuring two-tone distortion in a mixer. 
Unfortunately, at this level, the intercept 
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simply is not valid for the Class I mixer. If 
the purpose of the intercept point is to 
provide a single specification to predict the 
IM suppression for a large range of input 
signal levels then it should be applied only 
to the linear region. For a Class I mixer, the 
region is up to about-20 dBm and it is up 
to about-10 dBm for Class II mixer. For a 
Class III mixer, the region extends to 0 
dBm. | 


Third-Order IM Cancellations 


When two diodes are used for simu- 
ltaneous mixing in a mixer, cancellation 
can occur in the third order two-tone 
products if the diodes are biased at a 
different level. The different bias levels 
cause the fourth and sixth order 
coefficients of the polynomial that 
represents a diode characteristic curve to 
be opposite in sign to the fourth and 
sixth order coefficients of the other 
diode. 

In a double-balanced mixer, which uses a 
ring quad arrangement, the two diodes 
are biased on by the LO signal during any 
half cycle. The rf signal passes through 
one of these conducting diodes in an 
opposing direction to the LO signal and in 
an aiding direction in the other conducting 


diode. For low level input signals, this rf 
perturbation is small compared to the 
average LO bias level. At higher input 
levels, however, it causes the two diodes to 
be biased at slightly different levels at any 


instant in time. A sign reversal on either ог 


both the fourth and sixth order coefficients 
between the two diodes will cause some 
degree of cancellation to occur. The extent 
of cancellation is 12.5 dB at -10 dBm input 
levels for the Class I mixer as shown in Fig. 
4. The maximum cancellation using a +7 
dBm LO signal occurs with two - 8 dBm 
input signals. As the input levels are 
increased still further, conversion com- 
pression effects occur in the mixer. 
Another type of cancellation in a double- 
balanced mixer is a relative phase shift 
between the IM products that are produced 
in each of the two conducting diodes. The 
IM distortion currents generated Бу each 
diode are summed in the i-f port of the 
mixer so that any phase shift between these 
currents will cause some cancellation in the 
IM distortion. By placing an open ended 
50-ohm coaxial line directly in shunt on.the 
i-f port of the mixer and adjusting the line 
length over several inches as much as 30 
dB additional suppression can be 
provided. 


Mixer Compression 
The conversion compression in a mixer is 
unlike the gain compression in an 


amplifier. An amplifier compresses the 
signal when clipping of the waveform 


Occurs as a result of the transistors E 


Relative IMD dB 


іш Nix 
LENSES 


driven into saturation during one-half 


cycle or cutoff during the other half cycle or 
both. In a double-balanced mixer (see Figs. 
1, 2; p.48 Nov. 1973 Microwaves,) the local 
oscillator alternately drives one half of the 
diode ring on while the other half is 
reversed biased by the "on" biased diodes. 
When the magnitude of the rf signal 
becomes sufficiently large it can also act as 
an LO signal and turn-on the diodes. When 
this happens, rf signal energy is lost in 
these diodes-resulting in conversion 
compression. 


Conversion compression is also caused by 
the rf signal opposing the LO signal in one 
of the conducting diodes. This causes a 
shift in the average operating point 
towards a higher dynamic impedance, The 
rf signal then sees a relatively high 


impedance in one diode and a low 


dynamic impedance in the other. This 
effect unbalances the i-f currents through 
the LO transformer and causes partial loss 
of common mode cancellation. The rf 
signal then sees a higher impedance in the 
LO transformer-further increasing the 
conversion compression in the mixer. 


These effects have been found to be less 


significant than the rf signal acting as an 


LO source and can be overcome Ьу. 


maintaining a large LO signal to rf Signal 
level ratio. | 


Effects of LO Drive on IM 


Improvements in third-order suppression 
also occur when the LO drive is optimized. 


This is seen in the Class I mixer perfor- 
mance in Fig. 5, which shows relative third- 
order two-tone IM suppression for four LO 
drive levels. It is not possible to extend the 
true linear region more than a few dB using 
increased LO drive. Note that the higher 
order coefficient cancellation occurring with 
the + 7 and + 1 0 dBm LO drive levels is 
virtually eliminated with the +13 dBm 
drive level. The +17 dBm drive level 
actually produces a reversed effect and 
degrades at a slightly faster rate than the 2:1 
rate. This higher rate of degradation is also 
evident in the Class II mixer Fig. 5 (dashed 
lines) when driven at a +20 dBm LO level. 
In comparing the third-order suppression 
of the Class I and Class II mixers both ` 
driven with +13 dBm LO drive levels, it is 
seen that there is no apparent advantage for 
signal levels below - 10 dBm in using the 
Class II mixer to obtain better third-order ` 
two-tone suppression. The improvement in 
third order suppression with increased LO 
drive for low level input signals is the result 
of the diodes operating for a shorter period 
of time in the highly nonlinear transition 
region. One trade-off for driving a Class I 
mixer at a higher than nominal LO drive 
level can be an increase in noise figure for i-f 
frequencies below 10 MHz since the diodes : 
are not screened for low 1/f noise at high . 
current levels. This is important in phase 
detector applications. Also a slight loss of 
mixer isolation can occur since the diodes 
are not matched at the higher current levels. - 
Most mixer manufacturers do not 
recommend that a Class I mixer be driven 
above +13 dBm on the LO port. 


5. LO drive heavily influences third-order two-tone IM for a Class I mixer (black). This mixer type 

does not exhibit any phase cancellation so no crossovers in suppression occurs. A Class 11 mixer (in 

dash lines) offers no improvement in third-order IM suppression at a -13 dBm LO drive when signal 
‚ levels below-IO dBm are used. Class III mixer offers the best IM suppression over wide rf input 


levels and LO drive levels. 


6. Third-order two-tone suppression for the three classes of mixer has wide 
variations at the higher frequencies. 
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7. Third-order two-tone suppression for a 3 to 1000 MHz Class I mixer is not 
necessarily dependent on the LO drive. Phase cancellation is also a factor. 


Effects of RF Drive 


The type of two-tone degradation occur- 
ring for rf input levels above +10 dBm on 
a Class I mixer demands that changes to 


the basic mixer circuit be made. This is- 


required to obtain improved performance 
since increasing the LO has a negligible 
effect on IM performance. This is one 
reason that the Class II type 1 high-level 
mixer was developed, (See Fig. 2, Part I of 
this article, Nov. ‘73 p. 48). The extra diode 
in each leg of the mixer provides 
additional back bias on the “non- 


conducting” pair of diodes. The resultant 
compression effects prevent severe ІМ. 


degradation on rf input signal levels up to 
0 dBm. 


For 0 dBm RF inputs, the Class II mixer 
gives 22 dB greater suppression than the 
Class I mixer when both mixers are driven 
at + 13 dBm on the LO port. When + 17 
dBm or greater LO drive levels can be 
provided, the class III mixer, Fig. 5, (color 
tint) will give superior suppression for all 
rf input levels. This is caused by the 
capacitive elements in each diode leg in 
the mixer. Each capacitor holds a reverse 
bias on each pair of diodes during their 
non-conducting period even when the LO 
swings through its zero voltage transistor 
point. Reasonable linearity is maintained 
up to 0 dBm for LO drive levels of + 17 
dBm and higher and up to -3 dBm for a 
+13 dBm LO drive level. | 


What's the Effect with Frequency? 


Third-order two-tone suppression main- 
tains three distinct levels of suppression 
for each class of mixer. Across a 500 MHz 
band, as shown in Fig. 6, there is a 10-15 
dB variation in suppression with frequen- 
cy. The variation is most pronounced at 
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the higher frequencies where a relatively 
small change in frequency can result in a 
large change in IM suppression. 


The effect over frequency for -10 and -20 
dBm input levels and four different LO 
drive levels is shown in Fig. 7. Notice that 
increasing the LO drive level does not 
always result in improved performance. In 
fact at 500 MHz with -10 dBm rf input 
levels, the best performance is obtained 
with +7 dBm drive. The suppression here is 
nearly 20 dB better than the suppression at 
270 MHz and over 25 dB better than the 
suppression at 700 MHz. Increasing the LO 
drive level 6 dB, decreases the suppression 
at 500 MHz by 18 dB. This indicates that 
phase cancellation effects are responsible 
for the excessive suppressions at 500 MHz 
with the +7 dBm LO drive. The suppression 
improves only by 10 dB with a 10 dB 
reduction in the rf input levels which is 
only half the amount predicted using the 2 


dB for 1 dB rule. Even with - 20 dBm input 


signals this point measured about 12 dB 
better than the 270 MHz and 700 MHz 
readings. 00 


The Class III mixer gives improved 
performance across the entire frequency 
band with each increase in the LO drive 
level, Fig. 8. Because Class I and II mixers 
are not linear over the common rf input 
levels used for measurements and are 
particularly sensitive to phase cancellation, 


it is recommended that the intercept 


concept be used on these mixers with 
extreme caution. 


Compression and Intercept Points 


The 1 dB conversion compression point is 
often related erroneously to the intercept 
point on a one-for-one basis in mixers. 


` 8. Class ІІ mixer offers improved suppression of IM over Class II mixers 
but is still sensitive to frequency. 





Experimental data, however, shows that 
there is no direct dependence. For input 
levels below -18 dBm, the Class I mixer 
gave 25 dB of additional suppression when 
the LO drive is increased from +7 to + 17 
dBm, Fig. 5. This is an intercept point 
increase of 12.5 dB. The 1 dB compression 
point, however, only increases from +5 dB 
to +7.2 dB, Fig. 9, because it takes an expo- 
nential increase in diode current to obtain a 
linear increase in diode voltage. Thus, very 
little additional back voltage can be 
developed to hold both of the "non- 
conducting" pair of diodes biased off. 


Further evidence that the compression 
point and intercept point do not track 
with each other (especially when com- 
pression effects have not occurred inside 
the mixer) are illustrated by the two 
Class III mixers in Fig. 10. The higher 
level mixer (B) is designed for a +20 dBm 
guaranteed 1 dB compression point and 
maximum third-order, two-tone IM 
suppression with a nominal LO drive of 


+27 dBm. The lower level Class III mixer 


(A) is designed for maximum third-order 
two-tone IM suppression with a 
minimum LO drive. (The third-order, 
two-tone performance of these two 
mixers is shown in Fig 6). Note that even 
though the higher level Class III mixer 
has a 5 dB higher 1 db conversion 
compression point and is driven with a 
+27 dBm LO signal, the lower level unit 
gives about the same two- tone IM 
suppression with only +23 dBm LO 
drive. | 


Back in the early development of high 
level double-balanced mixers, a group of 
special high barrier, hot-carrier diodes 
were put into a mixer to obtain a higher 
compression point. The compression 
point was raised a few dB, but the third- 


9. An intercept point is not directly related to the compression point 


of a mixer. 


Relative IMD dB 


13 15 17 19 21 23 
LO Drive dBm 


10. A higher 1 dB conversion compression point does not necessarily 


insure better two-tone IM suppression 


order, two-tone IM suppression -especial- 
ly for low level signals-was actually 
several dB worse even when the LO drive 
was adjusted to give the same average 
current level in the diodes. (A distortion 
analysis using numerical techniques on a 
computer generated sixth order 
polynominal to represent the diode 
characteristic curve revealed very large 
fourth and sixth order components exist 
as compared to the standard barrier 
diodes.) 


In short, achieving a high compression | 


point is no guarantee that maximum two- 
tone suppression has been achieved. In 
fact, there is no direct correspondence 
between compression point and third- 
order, two-tone IM suppression, in 
double-balanced mixers. 


IF Port Termination Reactive? 


The figures presented up to this point are 
for a 50 ohm broad band system. 
Frequently, however, a limited i-f 
bandwidth is needed which requires 
filtering. In a typical downconverting 
application, this makes the filter look like 
50 ohm at the lower (or desired sideband) 
but reactive to the upper side- band. As a 
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increases. 


result, the upper sideband is reflected 
back into the i-f port of the mixer, typically 
degrading the two-tone IM performance. 
It is necessary that an i-f port termination 
provide 50 ohm to both upper and lower 
sideband. If not degradation in third- 
order, two-tone suppression occurs as 
shown in Fig. 11. The dotted line shows 
the suppression with a 50 ohm broadband 
termination on the I-port. The bottom 
solid curve results when using a 30 MHz 
band- pass filter that provides a 50 ohm 
input impedance at 30 MHz and for 
frequencies above 45 MHz when 
terminated in 50hms. The top curve 
shows that 25 dB degradation occurs by 
reversing the input and output ports on 
this filter with the undesired sidebands 
reflected back into the I-port of the mixer. 
The two center curves are obtained using 
a 30 MHz crystal filter and a 33 MHz low- 
pass filter connected directly to the I-port. 
The degradation for these two cases is not 
as severe as with 30 MHz bandpass filter 
with reversed input and output ports. The 
actual amount of degradation is a 
function of the relative phase of the 
reflected signal to the phase of the 
signals present in the mixer. In some 
cases, it’s possible at any given fre- 
quency to obtain good or even better 
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11. it is important to terminate the i-f port of mixer into 50 ohm or IMD 





performance (than offered by a broad- 
band 50 ohm termination) by using an 
adjustable line length. Of course, any 
adjustment for optimum suppression is 
frequency sensitive and can enhance or 
degrade the conversion loss by as much 
as 2 or 3 dB. 


Another method for providing a 50 ohm 
termination to both upper and lower 
sidebands when the frequency separa- 
tion will permit, is to use a diplexer on 
the I-Port. A typical application might be 
to provide a low-pass filter that cuts off 
above 70 MHz with R-Port frequencies 
from 225- 400 MHz. Diplexers for this 
have been built which have typically less 
than 0.2 dB insertion loss. 
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Predicting Intermodulation 


Suppression In 


Double-Balanced Mixers 


Author: Bert C. Henderson 


Predicting intermodulation (IM) sup- 
pression in double-balanced (DB) mixers 
continues to be extremely important in 
the design and operation of microwave 
and RF systems. IM products generated 
by the mixer can masquerade as the 
down-converted IF signal, thereby 
reducing system effectiveness. For- 
tunately, the threat of IM products can be 
avoided if their frequencies and power 
levels are known. Determination of IM 
frequencies is fairly simple, but know- 
ledge of the exact power levels of IM 
products generated by mixers always 
requires careful measurement, which is 
time consuming and, thus, expensive. 
Approximate predictions of IM power 
levels are sometimes deducible from 
catalog data showing trends in typical 
IM suppression for a given mixer; but 
often, such data is unavailable. Various 
efforts have been made to mathema- 
tically predict IM suppression in single 
ended and single-balanced тіхегѕ12, but 
to date no practical formulas for DB 
mixers have been made available. To 
help microwave and RF system de- 
signers predict single-tone IM suppres- 
sion, some simple rule-of-thumb for- 
mulas that generally agree with mea- 
sured data are presented in Table 1. The 
formulas in the right-hand column come 
from equation 1 (see page 5 and appen- 
dix), which is based on the switching 
characteristics of four ideal diodes. The 
formulas in Table 1 are unique in that 
they predict IM suppression, given only 
AP (the difference between RF and LO 
power levels). 


Also included in this article is a practical 
four-step method to reduce the effect of 
intermodulation products (intermods) 
on the system by optimizing mixer 
usage. With a reliable approximation of 


suppression for a given IM product the 
system designer can better choose the 
mixer input and output frequencies that 
minimize the presence of poorly sup- 
pressed IM products in the IF output 
passband. Furthermore, distinguishing a 
particular IM product from others on a 
crowded spectrum analyzer display is 
easier when the approximate level of the 
desired product is known. 


The expressions for IM suppression 
presented in Table 1 are calculated from 
equation 1 by using nominal values of 
balun imbalance, diode mismatch, and 


(LO) 
n m 


(RF) Sam 
Suppression (dBc) 
0 
АР-41 
2AP-28 
-35 
AP-39 
2ДР-44 
-10 
AP-32 
2ДР-18 
-35 
АР-39 
-14 
2AP-14 
-35 
АР-39 
-17 
2AP-11 
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1 
1 
1 
2 
2 
2 
9 
3 
3 
4 
4 
5 
5 
6 
6 
7 
7 
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Table 1. Formulas approximating 
suppression of certain IM products. n 
corresponds to the high-level (LO) input, 
and m corresponds to the low-level (RF) 
input. DP = PnE(dBm) - Pj o(dBm). 





Ур (diode turn-on voltage). Equation 1 
represents the generalized formula for 
IM suppression for various values of 
these parameters. The derivation of the 
equation is based on the switching 
characteristic of an ideal diode and, as a 
result, mixing caused by normal diode 
nonlinearity is ignored. This approxi- 
mation has been addressed in the 
literature?, and is justified ostensibly by 
the close agreement between calculated 
and measured IM suppression, as long 
as the values of n and m are small, and 
AP is less than about -15 dB. The 
approximation is made in the analysis 
that the RF power is much less than the 
LO power. When n, which is the har- 
monic of the high-level (LO) input is less 
than 8, and m, which is the harmonic of 
the low-level (RF) input is less than 4, 
predicted results are accurate enough for 
most system design applications. For 
larger values of n and m, calculated 
suppression tends to be better than 
actual suppression. Evidently, approxi- 
mations made in the derivation begin to 
cause inaccuracies for higher values of n 
and m. 


The expressions given in Table 1 are 
valid whether n and m are positive or 
negative. The frequencies of IM products 
in Table 1 are assumed to be within the 
mixer IF output bandwidth. 


Table 1 is used as follows: Suppression of 
any product listed is approximated by 
subtracting the LO input power, in dBm, 
from the RF input power, in dBm, to get 
AD, which is then used to calculate IM 
suppression. For example, when the LO 
power is +10 dBm and the RF power is - 
20 dBm,AP - -30 dB, and the Жаң + mfp 
IM product, when both n and m equal 2, 
is suppressed by approximately {AP - 39} 
dBc, or -69 dBc. The suppression of the 2 
x 1 product will be about -35 dBc. In the 
following paragraphs, + пҢ + mfp is 
abbreviated to n x m (referred to as, “n 
by m"). 


The formulas in Table 1 agree with the (m- 
1) гие“; namely, that decreasing RF input 
power by K dB results in an increase of 
suppression of any n x m product by K (m- 
1 dBc. The formulas in Table 1 also imply 
that the same is true for an increase in LO 
power because -SP becomes more negative 
when LO power is increased, as well as 
when RF power is decreased. But, in 
practice, IM suppression is more accurately 
predicted using the (m-1) rule for changes 
in RF power than for changes in LO power. 
As expected, calculated suppression of 
products with m=] remains fixed as AP 
varies. 
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The formulas in Table 1 are based on a 


double-balanced (DB) mixer with circuit. 


balance and diode match that are 
generally representative of microwave 


mixers. Hence, IM suppression cal- 


culated using Table 1 is approximate, 
and may deviate from actual measure- 


ment depending on the mixer, the 


frequencies involved, and load condi- 
tions. To get a sense of accuracy of these 
formulas, measured values of IM sup- 
pression for various types of mixers are 
compared with calculated values. 


Comparison With Measured Data 


Table 2 indicates that equation 1 and 
Table 1 are useful in predicting IM 
suppression because predicted values of 
suppression generally. fall within the 
variance of measured suppression for 
the various classes of mixers. 


Odd x Odd IM Products 


Table 2 shows that predicted suppression 
for, AP - -20 dB, generally agrees with 
measured data for various classes of 
mixers, especially for odd x odd and 
even x even IM products. For example, 
the 3 x 1 product is predicted to be -10 
dBc, which agrees closely with measured 
values of -10 dBc to -12 dBc for the 
lower-frequency mixers, including the 
new Class IV? WJ-M4T mixer and the 
triple-balanced (TB), WJ M2T mixer The 
new WJ M50A7 ud W]-MS9, which are 
microwave TB mixers, have slightly 
higher suppression of the 3 x 1 product; 
i.e., -19 dBc and -16 dBc, respectively. 
These values probably would be closer 
to predicted values if a higher LO power 
were applied. Careful study of 3 x 1, 5 x 


1, and 7 x 1 ІМ data, taken with а. 


varying LO power level? shows that 
these particular products are better 
suppressed when LO power is slightly 
lower than that required for optimum 
conversion-loss, but reducing LO power 
also degrades suppression of IM 
products when m 2 2. Hence, odd x odd 


products, especially with m - 1, should 


never be allowed inside the IF 


bandwidth because virtually nothing сап ` 


be done to improve their suppression 
without degrading suppression of other 
products. 


The 3 x 3 product is predicted to have 
suppression of -58 dBc, agreeing with 
measured values in Table 2, ranging 
from -65 dBc to -50 dBc. The 5 x 3 
product is predicted to have suppression 
of -54 dBc, which is at least centered 
among measured values ranging from 
-47 dBc 10 -69 dBc. 
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1 
1 
1 
2 
2 
3 
3 
3 
4 
4 
5 
5 
6 
6 
7 
7 


f, (MHz) 200 1 2900 4100 2000 275 
(IF in) 


7100 6000 





fq (MHz) 180 400 4 49 3250 200 
Table 2. Comparison of various IM products and classes of mixers. 


Even x Even IM Products 


Besides odd x odd products, calculated values of even x even IM suppression: 


generally conform to measured data. Calculated suppression of 2 x 2 products for, AP 
= -20 dB, is -59 dBc, which generally agrees with data ranging from -50 dBc to -64 dBc. 
Suppression of 4 x 2 and 6 x 2 products is predicted to be the same as for 2 x 2 
products; 1.6., -59 dBc, which also agrees with measured values of -50 dBc to -66 dBc 
and -52 dBc to -67 dBc, respectively. Data in Table 2 indicates that suppression of even 
x even IM products іп TB and Class IV mixers is generally better than in DB Class I, II 
and III mixers. This is because all three ports of TB and Class IV mixers are balanced, 
whereas ony two ports, generally the L- and Reports, are balanced in DB mixers. 


The excellent suppression of even x even products by the Class IV ሃቡ! -M4T mixer 
covering 10 to 3500 MHz is due to well-balanced circuitry, and the fact that even x 
even currents are terminated in two chip resistors before they can exit the mixer. The 
WJ-M4T has excellent conversion loss, typically 6 dB, which is not degraded by the 
resistors, because odd x odd currents are phased to skirt around the resistors and exit 
at the I-port. | 


Even x Odd and Odd x Even IM Products 


Calculated values of even x odd and odd x even suppression generally agree with 
measured values as well. 1 x 2 and 2 x 1 products are predicted to have -61 dBc and - 
35 dBc of suppression, respectively, which approximately agree with the measured 
values of -50 to -64 dBc and -30 to -50 dBc, respectively. Measured suppression of 2 x 
1, 4 x 1, 6 x 1, etc. IM products are similar for a given mixer, as predicted. For 
example, the 2 x 1, 4 x 1 and 6 x 1 suppression for the MAT is -41 dBc, -45 dBc and 49 

dBc, respectively. | 


Generalized Equation for IM Suppression 


The results in Table 1 were calculated using equation 1, which gives IM suppression | 
in dBc for various values of circuit balance, diode match and RF and LO power levels. 


The parameters alpha and beta in equation 1 are measures of L- and R- -port 
imbalance, respectively. Beta is the ratio of the voltage-to-ground at the two points 
where the R-port balun ties to the diodes; alpha is the same for the L-port balun. Both: 
alpha and beta ideally equal 1, but parasitics and other nonideal factors can cause 
alpha and beta to equal values ranging from 0.7 to 0.8, calculated from typical balun 
isolation of 10 to 15 dB, respectively, as shown in Figure 1 for beta. Results in Table 1 
are based on alpha and beta both being equal to 0.7. 


Besides balun imbalance, the analysis considers diode voltage mismatch.as caused by 
impedance variations amongst the four diodes. This is due to differences in diode 


| i 271, Equation 1 | 
Sam A IM Suppression (dBc) | | (1) 
. = (Imi - 1) AP + 20 log (A, a) 
p (Bom + Iml - =) | 
11. nir . т Inl т Iml т 
ет ዉበ — B, + кыс дЫ ертті a. | 
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Bee = -1 + ó, - alô; - бу) - Iml {64 - 6, - alô; - 6) + В(5. - 64)] ; even x even 
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4 7 бә + alô; + бу) - B(6, + 5,)}; odd x odd 


ee 
Boe = Imi { - ë, - б + o(6, + 62) + B(6, - 6] ; odd x even 
B, = Imi { 84 + бә + alô; - бо) - 6(6, + &4)] ; even x odd 


Bir = B, with m-1 


AP = PRF (dBm) - Р, О кй 
V, У, L-Balun Isolation = 20 log (1 - о) 

б ق‎ መሙ 4 Gee Figure 2) (See Figure 1) 
v У, У, | R-Balun Isolation = 20 log (1 - ፅ) 


capacitance, Ст, and series resistance, Rr, of each of the four diodes. These voltage 

differences are approximated by weighting each of the ideal diode voltages, with 
their respective values of diode impedance normalized with respect to the impedance 

of diode 1. Diode voltages Və through Уд in Figure 2 are multiplied by 55, through 84, 

respectively, which are the ratios of the voltages across diodes 2 through 4, to the 

voltage across diode 1 (ideally, ë> = 53 = 64 = 1). Table 1 is based on бу = 0.85 63 = 0.95 
and 64 = 1.05. 


The formulas in Table 1 are calculated from equation 1 using the approximation that 
52, through 64, and alpha and beta are constant as a function of frequency. This is 
reasonable because the IM products of most interest are close to the IF output 
frequency. 


Ур which equals ሃዞ/ሃፒ (Vi is the peak LO voltage), is present іп the odd x even and 
even x odd portions of equation 1, but NOT in the odd x odd and even x even 
portions. This helps explain why measured values of odd x odd and even x even IM 
suppression tend to agree with calculated values better than odd x even and even x 
odd values: V, is an approximate value because both Үү, and especially, Ур, are 
approximate values. Table 1 is based on Vç = 0.1, assuming Ур = 0.3 volts, and Үү = 
3.0 volts corresponding to +20 dBm of LO power in a 50-ohm system. 

VE affects suppression of all IM products because a higher Ур allows more LO power 
to be applied to the mixer, increasing АР, assuming RF power remains constant, and 


ISOLATION А 20 log (V/Vg) = 20 log (1-8) 


Figure 1. Balun imbalance as a function of B. 





*In many instances, high interport isolation also results from filtering and cross-polarization of LO, RF and IF 
fields, due to orthogonal МІС baluns. ` 


thus increasing suppression of all four 
types of IM products. Equation 1 indi- 
cates that increasing VF without com- 
mensurately increasing LO power will 
tend to reduce suppression of odd x 
even and even x odd products, but not 
affect odd x odd and even x even pro- 
ducts. Thus, it is important to consider 
the interrelationship between LO power, 
diode forward voltage, and suppression 
of the various IM products. 


To illustrate the use of equation 1, 
suppression of the 3 x -2 product is 
calculated: 


Example Calculation: 
Using a = В = 0.7, 85 = 0.85, ёз = 0.95, 64 
2. Vg = 01, Вүр = 3.25 
= 1.14 
| ^nm |? = [1 /(5.25)(2)](3/2)1(0.1)0.14 
= 0.026 
Snm = [AP - 32] dBc 


Important Rules for IM Suppression 


Equation 1 provides significant insight 
into the suppression of IM products. It 
agrees with the well-known fact that IM 
suppression is best when LO power is 
high and RF power is low i.e., when 
| AP | is maximum. Also, suppression of 
products with even harmonics is best 
when mixer circuitry is well-balanced 
and diodes are well matched, which is 
manifested by high interport isolation 
due to circuit balance.* Also, circuit 


balance and diode match must be 


commensurate with each other because 
IM suppression may not increase if the 
diode match is improved, while circuit 
balance remains poor. 


Equation 1 confirms that even x even 
products are best suppressed when both 
L- and R-ports are well balanced and all 
four diodes are well matched. These 
same conditions minimize conversion 
loss (the 1 x 1 product), as well as 
suppression of odd x odd IM products. 
Odd x even products are best suppressed 
when the L-port balun is well balanced 
(a = 1) and the diodes across it are well 
matched (53 = 64). Even x odd products 
are best suppressed when the R-port 
balun is well balanced (,B = 1) and the 
diodes across it are well matched (55 = 
63). The general rule-of-thumb to 
remember is that best suppression of 
odd x even and even x odd products is 
obtained when the LO and RF inputs, 
respectively, are injected into well 
balanced ports. The optimum arrange- 
ment is to inject both LO and RF signals 
into well-balanced ports to best suppress 
odd x even and even x odd products. 
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Figure 2. Double-balanced mixer. 


Downconverting and Upconverting 


In double-balanced mixers, two of the 
three ports are balanced at the diodes, and 
the third port which is unbalanced, almost 
always operates at lower frequencies to 
serve as the IF output. Therefore, injecting 
the LO and RF signals into the balanced 
ports generally corresponds to the 
downconverting case in which the 
bandwidths of two balanced ports are 
higher in frequency than the unbalanced 
IF output port. This explains why IM 
suppression is usually better when 
downconverting, as compared to 
upconverting, where either the RF or LO 
signal is injected into the unbalanced port. 
In the upconverting case, a low-frequency 


. signal, injected into the unbalanced I-port 


is mixed with a second signal that is 
higher in frequency, and injected into the 
balanced R- or L-port. These two inputs 
produce an upconverted signal which 
exits the mixer via the third port. | 


Four-Step Optimization Procedure 


There are two possible ways to configure a 
DB mixer as an upconverter: Case 1, where 
the LO (high-level input) is injected into the 
mixer at the unbalanced I-port and, Case 2, 
where the LO is injected at the balanced R- 
or L-port, as depicted in Table 3. IM 
suppression for Cases 1 and 2 are different, 
so the mixer configuration must be chosen 
carefully to optimize overall IM 
suppression. A systematic procedure to 
choose between Cases 1 and 2 follows: 


1. Choose the low input frequency, f, and 
the high input frequency, F. 


2. Determine which IM products (n x m) 
will exist inside the IF-output pass- 
band. This is usually done with a 
computer-generated IM chart. 


3. a) Determine suppression for Cases 1 
and 2 using n and m from step 2 and 
Table 1. 
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CASE 2 (F x f) 


ppression ተምር зені | 


Normal 


Below 
Normal 


DB MIXER 


| “ርቆ xF 


| 





Normal 


Below 
Normal 


DB MIXER 


69" 


Fio 


Table 3. Mixer configurations for upconverting Cases | and 2. F is the High Frequency Input, and 
f Is the Low Frequency Input. 


b) Reduce predicted suppression by 10 dB 
for products having suppression that is 
below normal, as per Table 3. (The 
reduction factor of 10 dB causes 
measured upconversion IM suppres- 
sion to agree with the predicted values, 
by taking into account the imbalance at 
the I-port.) 


4. Decide whether Case 1 or Case 2 gives 
the best overall IM suppression. 


Case Study 


Upconversion of a WJ-M79H is con- 
sidered as a case study to illustrate this 
process. The WJ-M79H, a Class II, Type I 
DB mixer covering 6 to 18 GHz, is used 
as an upconverter. IM suppression is 
measured for Case 1 (the LO injected 
into the unbalanced I-port at the low 
frequency) and for Case 2 (the LO 
injected into the balanced R-port at the 
high frequency). 


The LO level into the WJ-M79H for this 


measurement is +20 dBm and the RF 
level is 0 dBm, so, AP = -20 dB. The WJ- 
M79H will operate with LO power up to 
+23 dBm, with a 1-dB compression level 
of +20 dBm, and conversion loss of only 
7.5 dB. 






Frequency 
(GHz) 


10.0-10.5 
11.3-11.5 
12.9-13.4 
9.0-9.4 
9.7-11.2 
9.6-10.3 










| Suppression (dBc) 


[| -1 | 6 


Output 
Frequency 
(GHz) 


10.0-10.5 
12.9-13.4 


11.3-11.5 
9.0-9.4 

9.7-11.2 

9.8-10.3 





Table 4. Listing of IM products in or 
near the IF band for step 2. 


Step 1 
The low frequency is chosen to be f = 2.9 
GHz, and the high-frequency range is 


chosen to be F = 7.1 to 7.6 GHz. The IF 
output is, therefore, 10.0 to 10.5 GHz. 


Step 2 

Using an in-house computer program, 
the IM products shown in Table 4 were 
found to he near the IF passband. 


Step 3 


Calculated and measured values of IM 
suppression for Cases I and 2 are given 






о N 4 N — 
N 





26 
63 
63 
>60 
>60 


Table 5. Calculated and measured values of WJ-M79H IM suppression for step 3. 


in Table 5. Note that calculated and 
measured values agree fairly closely. 


Step 4 


Case 2 is chosen as having the best 
overall IM suppression because its -F + 
6f product is much better suppressed (- 
60 dBc) than the 6f - F product (-42 dBc) 
in Class 1. This is important because the 
output frequency range of these two 
products is 9.8 to 10.3 GHz, which 
overlaps the IF bandwidth of 10.0 to 10.5 
GHz. If the -F + 6f and 6f - F products 
did not overlap the IF bandwidth, Case 1 
would probably be the best choice 
because the -f + 2F product in Case 1, 
close to the IF pass band at 11.3 to 11.5 
GHz, is much better suppressed (-50 
dBc) than the 2F - f product in Case 2 (- 
26 dBc). The -4f + 3F and 3F - 4f products 
are ignored because of their high 
suppression, even though they overlap 
the IF bandwidth. 


Using this method, the system designer 
can quickly arrive at the optimum up- 
converter configuration. He should then 
confirm these results with measured 
data, if possible. A similar process can 
also be used to determine the optimum 
downconverter arrangement,with Step 
3b omitted. 


TB mixers, such as the WJ-M50A, M89, 
M88, M87, M83, M93 and M2T can also 
be used as upconverters. These mixers 
generally have better even x odd or odd 
x even suppression than DB mixers 
because their I-port is balanced, but they 
tend to be slightly more expensive than 
DB mixers. The WJ-83H, a new (high- 
level) Class 11 DDB 2-to- 18 GHz mixer, 
performs exceptionally well as an 
upconverter, operating with up to +26 
dBm of LO power and about +20 dBm of 
RF power at the 1-dB compression point; 
it can deliver +12 dBm of upconverted 
output power. 


Conclusion 


An analysis of DB mixers, based on 
the switching characteristic of an ideal 
diode, has been presented. The 
analysis predicts suppression of even x 
even, odd x even, even x odd, and odd 
x odd products. The effects of diode 
turn-on voltage, balun imbalance, 
diode mismatch, and RF and LO input 
power levels are considered. The 
analysis agrees with results already 
established by measured data; i.e., IM 
suppression is best when the mixer 
circuit is well balanced, the diodes are 


well matched, the LO power 15 


highest, and the RF power is lowest. 


Typical values of balun imbalance апа 


diode mismatch are used to establish 
the simple rule-of-thumb expressions 
in Table 1 that predict suppression of 
various IM products, given only the 
difference between RF and LO power 
levels. Predicted IM suppression 
values are within the range of 
measured IM suppression values for 
the various classes of mixers, and thus 
are accurate enough for many system 


design applications. Their accuracy - 


can be enhanced by more closely 
tailoring values of circuit imbalance, 
diode mismatch and Vf to a particular 
mixer application. 


In addition, a four-step procedure to 
choose the optimum port usage in 
mixers has been presented. 


The analysis presented and the 
resulting formulas should be helpful 
to microwave and RF system 
designers working to avoid the 
presence of poorly suppressed IM 
products in their system IF 
bandwidths. These formulas also lend 
themselves to usage in computer 
simulations to approximate system IM 
performance as input frequencies and 


power levels to various mixers in the 
system are varied. 
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APPENDIX 
Summary of Derivation of Generalized Equation 


The DB mixer in Figure 2 is analyzed by summing diode currents at the I-port? as in 
equation 2. Diode voltages are written in equation 3. When the voltage across a given 
diode exceeds VF, the diode is in the “on” state and current flows through it to the IF 
load. When biased “on,” the diode is a short, so the conductance seen by the current 
is that of the IF load. Diode forward resistance is ignored because it is assumed to be 
small relative to the IF load impedance. When the diode voltage is less than VF, the 
diode is biased “off,” so no current flows through it, causing conductance to equal 
zero. Equation 4 succinctly describes this: when the diode is “on,” its conductance GD 
is normalized to 1, and when the diode is “off,” conductance equals zero. 
Normalizing the “on” conductance to equal 1 simplifies subsequent algebra, and is 
valid because conductance cancels later in the derivation, assuming the load | 
impedances at the IM and IF frequencies are equal when the ratio of IM-to-IF current 
is taken. 


ПЕ = iq - ig + ig - ig = V1G1 - V2G2 + V3G3 - V4G4 (2) 


vl = VL- VR v2 = 6 (ур + avy) y3 ба бур - 02) (3) 
y4 =- 04 (ቦሃ + V) 


1 1 fsin (Vn - V) እ 1; Vy» V 
09-;፥ | 2 mi da = ifia (4) 
2 7*0 À 0; Vp < VF 


Equation 4 is based on equation 510, which was used by Bennett! to calculate levels 
of odd x odd IM products in a single-ended mixer assuming Ур = 0. 


оо 


sin mA 723 
[= dis п/2; т> 0 (5) 


እ -7/2;m«0 





0 


His results for odd x odd products, as interpreted by Tucker agree with Table 1. The 
input LO and RF signals are both sinusoidal as in equation 6: 


ут, = VI cos (оү t : Өү) Ут cos x 
ур = Ур cos (OR + Өр) Vg cos Y (6) 


Since Үү and Ур are periodic, IF current containing their IM products can 
be expanded into a double Fourier series in x and y as in equation 7: 


oo oo 


Ir = > 2 [Inm cos(nx) cos(my) + Bnm sin(nx) sin(my)] (7) 
n=0 m= 


Bnm = 0 because ут and ур are even functions of x and y13. Ing the current for then 
x m IM product, is solved by integrating Пк over x and y in a double Fourier integral: 


TT 
2 
Ina = | | Пе cos(nx) cos(my) dx dy (8) 
00 


500 


Equations 2, 3 and 4 are combined to yield IIF in equation 9: 


oo 


1 1 fsin(v; -vg-Vj)A 1 
ЖЕЛЕ КЕЛЕР 
2 ፓ A À 2 


1 fsi *vg) ፅ3 - Vg] 1 
a | “turn-on |” 


7T 


0 


1 [entem à - Vg | 


1 
À +6 + Be eae 
| 4 (V, Т 


7T 


0 


1 [етө 64+ Vg] те 
кі N 
0 (9) 


Equation 9 is inserted into equation 8, the order of integration is interchanged, and 
the approximation is made that a = B = 63 = ӧз = ӧд = 1 in the arguments of the 
resulting sin terms. о, B, 55 through 64 remain unchanged elsewhere, however. 
Integration over x and y is accomplished using modified Bessel integrals!4. The result 
is integrated over À by converting the sin and cosine terms into their Bessel function 
equivalents as in equation 10, and then using a triple Bessel function definite 
integral!> to obtain Inm/ VR: 

Hypergeometric functions of two variables!® result from the integration over A, but 


TZ TZ 
sin(z) - V J^ (2) cos(z) = ነያ J-'4 (2) 


are approximated as equal to unity because both (Ур/ Vp? and (Vp / Vp? are taken 
to be much less than 1. The ratio of IM-to-IF current at the mixer output is calculated 
by dividing (Inm / ሃክ) by (1/Ур). Intermodulation suppression is equated to the 
logarithm multiplied by 20, of (lam /Ijp, resulting in equation 1. The quantity, АР, 
equals 20 log (Vp /V1). (Vp/V{) is present in the current ratio (Iq /I 44). 


(10) 
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onversion Factors 


PREVIOUS - 
FREQUENCY 
DESIGNATIONS 
CURRENT 
FREQUENCY | - 
DESIGNATIONS 





05 _ 1.0 


60 80 
 የ፪፻ዐሀ፻ዘር፣-ዐዘ፤ 


FREQUENCY BAND DESIGNATIONS 





124 180200 265 40.0 





JOINT ELECTRONICS TYPE DESIGNATION SYSTEM 


1st Ltr. INSTALLATION 


- Airborne 

- Submarine 

- Air transportable 
- Pilotless carrier 

- Fixed 

- Ground 

- Amphibious 
Ground, mobile ` 
- Pack or portable 
- Surface craft 

- Ground, transportable 
- General utility 

- Ground, vehicular 


- Water, surface and 
underwater 


s«caovzxomnocoo» 
L] 


2nd Ltr. EQUIPMENT 


A - Infrared 

B - Pigeon 

C - Carrier 

D - Radiac 

E - Nupac 

F - Photographic 
G - Telegraph teletype 
| - Interphone 
J - Electro-mechanical 
K - Telemetering 
L - Countermeasure 
М - Meterological 
М - Sound in air 

P - Radar 

Q - Sonar 

R - Radio 

S - Special Types 
T - Telephone (wire) 
V - Visible light 

W - Armament 

X - Facsimile or TV 





$rd Ltr. PURPOSE. 


- Auxiliary 

- Bombing 

- Communications 

- Dir. finding/recon. 

- Ejection/release 

- Fire control 

- Record-reproduce 
Maintenance/test 

- Navigation aids 

- Special purposes 

- Receiving 

- Detect/range/bearing 
- Transmitting 

- Control 

- Ident. and recognition 


XESEAHMODOZEIAMIVOD>Y 


Example: AN/ALR-47 
Standard Prefix 
Airborne 


Countermeasure 
Receiving 
Design Number 
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POWER RATIO (watts vs. dBm) 


о +40dBm 
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THE EFFECT OF VSWR ON TRANSMITTED POWER 


RETURN TRANS. VOLT. POWER POWER RETURN TRANS. VOLT. POWER POWER 


VSWR LOSS LOSS REFL. TRANS. REFL. VSWR LOSS 1055 REFL. TRANS. REFL. 
VSWR (dB) (В) (dB) COEFF. (9) (%® | VSWR (dB) (dB) (dB) COEFF. (% (%) 
10 0. = 000. 00 1000 .0 164 43 123 263 24. 941. 83 
11. 1. ብ1 — 000 00 100 0 166 44 121 276 25 938 62 
102 2. 4011 00 01 100 0 168 45 11.9 29 25 936 64 
86053 366 01 01. 1000 0 170 46 мт 3072. 26 93 67 
04 з 92 002. 202 00-20 172 47 115 315 26 930 70 
105 4 223 0з 02 993 4 174 48 14. 39 327 - 827 73 
100 5. 207 - 004 - 03 999 4 176 49 112 32. 28 224 76 
107 6 294 - 00 038 999 4 18 50 110 356 28 921 79 
15. 7 22 06 М 99 7 180 51 109 370 29 918 82 
19 ያ 23 ш им 098 2 182 52 107 384 29. 95 85 
110 в 24 00 05 998 2 184 53. 106 398 30 913 87 
11 9 257 02. 65. 937 3 186 54 04. 412 30 910 90 
112 10. 249 ом — Q6 — 997 3 188 55 103 42 31 97 93 
з 11 43. 06 06 — 996 4 190 56 102 44 31 904 96 
14 11 297 298 0 96 — 4. 192 57 100 454 32 901 99 
115 12 Зз 021 Q7 — 995 5 194 58 99 468 32 898 102 
116 13. 26 - 004 107 95 35 196 58 98 48  .32 895 105 
М7 14 21 — 0፲ — 08 — 994 — 6 198 59 97 497 33 892 108 
118 14 27 м М — 9893 7 200 60 95 512 33 889 111 
18 15 22 03 09 92 8 250 80 74 881 43 816 184 
120 16 208 03 09 992 8 300 95 60 1249 50 75.0 250 
1.21 17 24 09 — 10 991 49 350 109 51 160% 56 691 309 
122 17 201 04 40 990 10 400 120 44 1938 60 640 360 
15 18 17 46 — 40 — 989 1 450 131 39 2255 64 595 405 
14 498 894 ш пл 99 1 500 140 35 2553 67 55.6 444 
15 19 191 054 411 988 12 550 148 32 2834 69 821. 479 
126 20 88 058 412 987. 13 600 156 29 3100 71 490 810 
127 21 85 - 002. 12 986 14 650 163 27 3351 73 462 538 
18 21 82 06 2 985 15 700 169 25 360. 75 437 562 
М8 22 የ9. 00 з - 984 16 750 175 23 3817 76. 415 885 
130 23 177 0% 13. 983. 17 800 181 22 4033 78 395 605 
132 24 1729 М 14 981. 19 850 186 21 424 79 377 823 
134 25 168 09 415 99 21 900 191 19 4437 80 360 640 
М6 27 163 212 — 15 . 97 .23 950 196 18 462 81 345 655 
138 4 6573 > 46 95 25 00 200. 17 4807 82 331 669 
140 29 156 122 417 972 28 11.00 208 16 5149 13 306 694 
142 30 152 133 47 970 30 1200 216 15 546 85 284 716 
144 32 149 144 18 967 33 1300 223 13 5762 86 265 735 
148 43 168 1:5 9 %5 35 1400 29 12 6040 87 249 751 
148 34 13 18 9 — 953 — 37 1500 235 12 6301 68 234 766 
150 35 140 177 — 20 960 40 1600 241 11. 6547 . 88 221 779 
150 36 137 189 21 957 43 1700 246. 10 6780 09 21.0 790 
154 38 134. 21. 1. 955 45 1800 251 10 7.002 89 199 801 
10 39 92 à 213 2 92 46 19.00 256 9. 722. 00 190 810 
15 40 0 25 2 — 949 51 20.00 260 9 743 90 181 819 
160 41 127 28. 23 947 53 25.00 280 7 829. .2 148 852 
160 42 125 250. 24. 944 58 3000 295 6 908  .94 125 875 
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| Ü i 


CONVERSION OF VOLTAGE AND POWER RATIOS TO dB 


The equation 


Р, 


Р; 


` dB = 20 log 21 = 10 log 
2 


is frequently used to determine the effects of com- 
ponent and system inter-connections. This nomo- 
graph presents the equation in graphical form. 


In an electrically *‘long’’ transmission line that is not ` 
terminated in its characteristic impedance, the VSWR, 
S, is defined as 


min 


where E is the voltage measured along the line, 
and p is the termination voltage reflection coeffi- 
cient. Insertion of an attenuator having the same 
characteristic impedance as that of the line will 
diminish both the incident wave to the load and 
the reflected wave returning to the input source, 
causing the VSWR at the input side to be dimi- 
nished, as expressed by the equation 


| _ = so 
5; = tanh |: + tanh J 





0 001 00501 02 030405 07 IO 15 


0 61 0.2 0.3 0.4 0.5 


[0 112 15141516 18 20 22 


It is often necessary to determine the power-mismatch loss 
that results when the load impedance is not matched to the 


line, which can be expressed as 


Pm 


P 


mismatch loss (dB) = 10 log 
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EFFECT OF IMPEDANCE MISMATCH ON VSWR AND TRANSMITTED POWER LOSS 


[LLL itt 11 1 1 ፐሻ“ 
Ser ee ee TT oe ee ТЕП 


26 30 35 4 


VOLTAGE , CURRENT, 
OR POWER RATIO 


I5 2 25 3 354455 6 7890 


20 dB (VOLTAGE, CURRENT) 
IO dB (POWER) 


INPUT VSWR 


13 15 1719 50 50 ወ 


12 14 161820 40 100 
20 18 6 14 2408 6420 


PAD ATTENUATION (dB) 


LOAD VSWR 


where subscripts 1 and 2 refer to the input and load sides 
of the pad, respectively, and ወ is the pad attenuation in 
nepers. Determination of the attenuation required to re- 
duce the VSWR to a desired value is facilitated by means 
of this nomograph. | | 





MISMATCH 
LOSS (dB) 


REFLECTION 
COEFFICIENT 


20 3 4 5 678910 2 


06 0.7 08 09 IO 


5 6 7 89 12152030 OO VSWR 


(S +1)? 


z = 1010р 48 


= 10 log X 


where P = power delivered to the load, and Pm = power 
that would be delivered if the impedances were matched 
for maximum power transfer. These relationships are shown 
graphically in this nomograph. 
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DECIBELS - VOLTS - WATTS CONVERSION TABLE 
50-OHM SYSTEM TERMINATED 


dBm ሃ Po dBm V Po dBm mV Po dBm ዶሃ Po 
+53 100.0 200W 
+50 70.7 100W 0 ‚225 1.0 mW = 49 0.80 =97 3.2 
+49 64.0 80W =] 200 80 mW —50 0.71 01 ይሻ — 98 2.9 
+48 58.0 64// =2 180 64 mW 91 0.64 3549 2.51 
+47 90.0 90W =9 160 90 mW -52 0.57 -- 100 2.25 .1 pW 
+46 44.5 40W -4 141 40 mW — 53 0.50 —101 2.0 
+45 40.0 32W =) 125 .32 mW —54 0.45 -10ረ 18 
+44 32.5 25W -8 115 ‚25 mW 00 0.40 — 103 1.6 
+ 43 32.0 20W eu 100 .20 mW — 96 0.351 —104 1.41 
+42 28.0 16W -8 090 16 mW -57 0.32 —105 1.27 
+41 26.2 12.5W E .080 .125 mW — 598 0.286 — 106 1.18 
+40 22.5 10W -10 071 10mW = 0.251 
+39 20.0 8W =H .064 —60 0.225 001 ይላ dBm nV 
+38 180 64W =12 .058 -61 0.200 —107 1000 
+37 16.0 9W —13 .050 — 62 0.180 — 108 900 
+36 14.1 4W —14 .045 —63 0.160 - 109 800 
+35 12.5 3.2W = 15 .040 -64 0.141 = 1:10 710 .01 pW 
+34 11.5 2.5W =16 0355 -11 640 
+33 10.0 2W dBm ዶህ =112 580 
+32 9.0 1.6W dBm mV —65 128 —113 900 
+31 8.0 1.25W ew 31.5 — 66 115 —114 450 
+30 7.10 1.0W -18 28.5 -bf 100 = д 400 
+29 6.40 800 mW = 19 29.1 — 68 90 —116 333 
+28 9.80 640 mW * . ena 22.5 01 mW — 69 80 zu 825 
+27 9.00 500 mW -21 20.0 —70 ГА 1 nW —118 285 
+26 4.45 400 mW 554) 17.9 -Ti 65 S19 251 
+25 4.00 320 mW —23 15.9 =e 58 — 120 225 .001pW 
+24 3.55 250 mW -24 14.1 eua 90 —121 200 
+23 3.20 200 mW —25 12.8 —74 45 - 122 180 
+22 2.80 160 mW -26 11.5 —75 40 - 123 160 
+21 2.52 125 mW =2[/ 10.0 — 76 35 - 124 141 
+20 2.29 100 mW -28 8.9 = 32 = 125 128 
+19 2.00 80 mW —29 8.0 — 78 29 —126 117 
+18 1.80 64 mW —30 7.1 .001 mW -79 25 =12/ 100 
+17 1.60 50 mW —31 6.25 — 80 22.5 01 nW — 128 90 
+16 1.41 40 mW —32 9.8 -81 20.0 - 129 80 1 fW 
+15 1.25 32 mW —33 9.0 — 82 18.0 — 130 71 
+14 1.15 25 mW —34 4.5 — 83 16.0 =131 61 
+13 1.00 20 mW — 35 4.0 — 84 11.1 — 132 58 
+12 90 16 mW — 36 3.5 —85 12.9 —133 30 
+11 80 12.5mW -3/ 3.ረ — 86 11.5 —134 45 
+10 71 10 mW —38 2.85 —87 10.0 — 135 40 
+9 ‚64 8 mW = 39 2.5 — 88 9.0 — 136 35 
+8 .98 6.4 mW —40 2.25 1 ዶሻ -89 8.0 —137 33 
+7 .900 9 mW —41 2.0 = 90 /.| 001 nW —138 29 
+6 445 4 mW —42 1.8 -91 6.1 53199 25 
+5 400 3.2 mW — 43 1.6 —92 9.79 — 140 23 .01 fW 
+4 355 2.5 mW -44 1.4 =93 9.0 
+3 320 2.0 mW -45 1.25 - 94 4,5 
Te 280 1.6 mW —46 1.18 =05 4.0 
+1 252 1.25 mW -47 1.00 —96 3.51 
— 48 0.90 
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